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ELECIBIC U6HTING AND HEATING. 

The tendency of the education of the scientist and 
engineer is to develop in his mind a dislike for the 
waste of energy. One of the favorite aims of the 
I steam engineer is to lower the pounds of coal burned 
I jier horse power hour. The greatest rivalry exists 
; among the builders and designers of pumps — each one 
striving to produce a pumping engine of more effi- 
ciency or giving higher duty than his rivals. In this 
and similar races for simple fuel efficiency the question 
tkkms"T(m: TliK >(:ikntik7c AMEllICAK. ' of capit alization Is apt to be Overlooked. Many an in- 
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ing the largest amount of copper in the conductors, 
has proved most acceptable to the public. The incan- 
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ness, as it does not contaminate the air, has proved a 
most serious competitor with gas. Yet the inefficiency 
of the comparatively low potential incandescent lamp 
is almost startling when compared with the economy 
of the arc lamp. There is something repugnant to the 
scientific economist in the idea of delivering electric 
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— - — ■ poor theory. The engineer makes an error if too 

theoretical — he must remember that he is catering to 
the affairs of practical everyday life, and fuel economy 
or pure efficiency may be absolutely unpopular. The 
human element must be taken into account. 

Electric heating is now coming to the front, and for 
certain cases has become a possibility, because of the 
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The general aspect of the case is thus put by its ad- 
vocates. In the electric station energy is generated 
with an efficiency of about six per cent. When this 
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if water is to be boiled, a heating coil in direct con- 
tact with the water will utilize nearly all the energy 
except that represented by the difference between the 
average temperature of the water and that of the air. 
In broiling or baking by the use of scientifically de- 
signed heaters, a very high percentage of the electric 
energy can be utilized. The low economy of the gen- 
eration of the electric energy is compensated for in 
the comparative sense by the low economy of cooking 
with coal. To boil a kettle of water or to properly 
broil a few chops any quantity of fuel may be heaped 
upon a tire, and after the work is done the fuel may 
„, „.,v. ,-,,..•„„„ . , , ^4, 4. ■ . burn on for hours doing nothing. But the electric 
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the liroiierties of acciyieneandcaiciiim carkide 18177 current is turned on only as wanted. The instant the 

Chemical liiiiustry at the Chicaco E.xhibition.— A German ... ,.,-,... , 4^ i ,, 

chemi st's review of the exhiHits in applied ohemia.ry at the Co- COOking IS accomplished it IS turned Oft, and all ex- 
lumbi an Exposition.— An interesting abstract of the most inter- . " _ , , ^ i 41 . „ 

esting displays 18175 pendi ture ceases. It IS calculated that a cooking fire 
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Opening of tlie metropolitan Elevated Railroad^ 
Clileago, 

The Metropolitan Elevated Railroad, the first elec- 
tric elevated road in Chicago, was formally opened on 
April 17. The motor cars, which were built for the com- 
pany by the Barney & Smith Car Company, of Day- 
ton, Ohio, necessarily differ in many respects from those 
ordinarily used either on surface or elevated roads. 
The principal feature of the car is the steel sub-frame, 
which was added to enable the c.ir to pull six loaded, 
forty-foot trailers, and also to get sufficient weight for 
traction ; for the latter reason no attempt has been 
made to lighten the construction of the car body and 
trucks. 

The car weighs nearly 40,000 pounds without electric 
apparatus of any kind. The body is 40 feet long, 
while the steel frame is 47 feet 3 inches. The entire 
height from rail to roof is 13 feet 10 inches, the width 
at the sill is 8 feet 7 inches, and that at the eaves is 8 
feet 11 inches. 

The end sills are of oak, and the six longitudinal sills 
and stringers are of long leaf yellow pine. The end 
frames have iron plates at the sill and uprights to pre- 
vent telescoping in case of collision. 

There is a motorman's cab at each end, diagonally 
opposite each other, extending out on the platform as 
far as the end of the hood. The entrance doors 
are, therefore, next to the corner posts, and slide back 
into the cabs. As the front door is always to be 
kept fastened, this will not inconvenience the motor- 
man. 

The cars are handsomely finished within in quartered 
oak, and are lighted by incandescent lamps placed 
directly above the seats. Electric heaters will be used 
in the winter. They are also equipped with quick- 
acting air brakes, the air being carried in storage tanks 
under each car. 

The first train to carry other persons than officials 
made its trip succesfully over the Metropolitan "L" 
road on the 17th ult. The northwest branch of the 
road is complete to Wicker Park, and to this point the 
special Pullman train was run. The run from Canal 
Street to Paulina Street was made in five minutes. 
There the main line of the road, which carries four 
tracks, ends, and the Garfield Park. Douglas Park 
and Logan Square lines begin. The Garfield Park 
i line extends to Forty-eighth Street. The Douglas Park 
■ line extends from the terminal of the main line south 
to Twenty-first Street, and thence past Douglas Park 
to Central Avenue. This branch is not yet completed. 
The Logan Square line extends from the terminal of 
the main line north to Milwaukee Avenue and Divis- 
ion street, anil tlieuce northwest, parallel with Milwau- 
kee A venue, to Logan Square. The Humboldt Park line 
branches off the Logan Square line at Robey Street 
j and North Avenue, and will extend west to Crawford 
! Avenue when completed. The Logan Square line 
: penetrates one of the most densely populated districts 
i of the west side and will draw its patronage largely 
i from the Polish quarter. 

' These various lines contain miles of track as follows : 
Main line, 1"8 miles; Garfield Park line. 4'3 miles; 
i Douglas Park line, 37 miles; Logan Square line, 4'49 
Imiles; Humboldt Park line, 3'13 miles, The various 
I lines contain forty-three stations. 

i The Metropolitan line will run 155 cars — 100 passen- 
i gers and 55 motors. 

' There are two impressive pieces of engineering — one 
the bridge on the Logan Square line, which carries 
the elevated tracks over the Northwestern Railway 
tracks and has a span of 350 feet. The method by 
which the Metropolitan tracks are carried over the 
Lake Street "L" tracks also presents an interesting 
feature of engineering. 
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may only utilize one or two per cent of the heat pro- 
duced while cooking is going on. When the cooking 
ceases, all goes to waste. 

Electric heating has to contend with one great ob- 
stacle — the low efficiency of the steam plant; and its 
utilization is only possible because of the waste of fuel 
in household operations. 

In the field of heating the adaptability and simpli- 
city of application of electricity may give it great suc- 
cess. The catalogues of the suppliers of electric heat- 



VII. ENTOMOLOGY -The San ,tose Scale (Aspidiotus perniciosus, 
Comstocki.— By Prof. C. V. Riley". -The first installment of a . 
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times 1(180 ing tongs all are figured. There is something wonder- 
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its work is done. 

There are no products of combustion to be disposed 
of. A kettle can be boiled in a parlor without any 
flame or danger from alcohol explosion. 

As regards heating on the large scale, as of rooms 

Ordinary 
3h higher 
efficiency than can be given by the regulation cooking 



JUeal of Siiiiflovver Cal£e. 

Sunflower cake has been found, especially in Russia, 
one of the best auxiliary cattle foods. As earlv as the 
year 1866 about 100,000 centners of sunflower oil (oil of 
the seeds of Helianthus annuus) were manufactured in 
Russia, and ik amount has increased year by year, it 
being esteemed as a very palatable alimentary oil. The 
oil was formerly obtained by hydraulic means ; the 
residual cake is harder than any other variety of oil 
cake, and for this reason apparently it has not found 
a wider application. Denmark and the northern 
countries import large quantities annually, as do also 
the eastern provinces of Germany, and the problem of 
its disintegration has been successfully solved by several 
manufacturers there. It is still unknown in Southern 
and Western Germany ; now, however, that it is put on 
themarketintheform of meal it will doubtless soon find 
general application, suited, as it is, both on account 
of its composition and pleasant taste, for fattening cat- 
tle. The percentage of proteid varies between about 
30 to 44 percent, the fat between about 9 to 18 per 
cent. It is possible to prepare two qualities, one rich 
in proteid and poor in fat, and the other rich in fat 
and poor in proteid. When, for example, the some- 
what finely ground meal is sifted, employing a mesh of 
1 mm., that which passes through is much richer in 
proteid and poorer in fat than the original, while the 
' reverse is true of that which remains i n the sieve. 
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[Fkom THE Western UN1VEK9ITT CouKANT.] | Saturn, which the telescope casts on the slit of the an oxiaiizer. It changes hypo quickly to the harmless 

Spectroscopic Observations of Saturn at spectroscope, must not move much more than one tetrathionate of soda (tetrathionic acid and sotia base), 

the Allegheny Observatory. ; three thousandth of an inch during the long exposure liberates iodine from iodide of potassium solutions, es- 

In giving below, at the request of the editor of the of two hours. The plates are measured under a pecially in the presence of acid, while in alkali solu- 

Courant, an account of some recent observations of microscope, and while it is impossible to be certain of i tions (hypo-soda) the free alkalies materially accelerate 

Saturn at the Allegheny Observatory, I have thought the fraction of an inch, an accuracy sufficient to decide j the oxidizing effect. The hard salt proved stable. We 

that a brief glance at the previous history of the sub- in favor of the meteoric hypothesis of the constitution performed the washing as follows 



ject would be of interest as an introduction; such a 
review is, indeed, necessary, in order that the reader 
may correctly understand the signitioance of the results 
which have been obtained at this place. 

The hypothesis that the ring of Saturn is nothing 
more or less than a multitude of small bodies, revolv- 
ing around the planet in circular orbits, is a very old 
one. It was suggested by Roberval in the seventeenth 
century, and was revived by Jacques Cassini in 1715, 
but in those days of course it had no better basis than 
mere speculation. These suggestions were forgotten, 
and when the great mathematician Laplace took up 
the question he regarded the rings as solid bodies. He 
arrived at the result that such rings could not exist in 
their actual form unless they were unsymmetrically 
weighted, and left the problem in this unsatisfactory 
state. At a later date Professor Peirce, of Harvard, 
showed that the rings could not be solid, and regard- 
ed tliem as composed of some fluid denser than water. 
Finally, the English physicist Clerk Maxwell discussed 
the whole matter thoroughly in a prize essay submit- 



of Saturn's rings is quite readily attained. 

Jambs E. Kebleb. 



A WajL Found In Cotton and Linen Fiber. 

BY CLAYTON BEADLE. 

It is occasionally observed that the iron walls of a 
beater in which cotton and linen pulp is disintegrated 
become coated with a film, which protects the iron 
against the action of the bleach, etc. It appears that 
this film is not formed under ordinary conditions of 
treatment, as its occurrence is not generally known to 
paper makers. This wax-like film, when of sufficient 
thickness, can be readily scraped from the sides of the 
beater. A case of this formation was brought before 
my notice about two yearsago. The formation of this 
film was so rapid as to cause inconvenience, and to 
necessitate constant scraping of the sides of the beat- 
ers, lest portions should detach themselves and form 
yellow spots in the pulp. 

I examined samples of this substance taken at differ- 
ent times, and found that It consisted of alumina, iron 



ted to the University of Cambridge in 1837, and show- , ^^^ i^^^ ^^i^^^ ^^^^^ ^itl, a substance soluble in ether, 
ed mathematically that the rings could be neither rj^e latter substance has a sweetish smell and gener- 
solid nor liquid, and that stable equilibrium would be ^Hy resembles beeswax. It has a saponification equiv- 
impossible unless they were made up of separate bodies I ^lent (p.c.) of 19-46 (KOH), and a very definite melting 
of no great size — "a shower of brickbats," he was in ^oint of 47'5 deerees C 
the habit of calling them. rp^g ^^^ ^^ saponification gave 91-04 per cent inso- 

It was indeed proved before Maxwell's time, by j^^ie fat acids. Samples were taken and examined at 
Edouard Roche, of Montpellier, that a body of con- different times, and were found of constant composi- 
siderable size cannot revolve within a certain limiting : ^i^„_ rpj^^ ^^^ material that gave rise to the forma- 
distance of a planet, as it would be torn to pieces by ; ^^^ ^f ^his substance had been previously treated 
the strain due to unequal attraction, but Roche's j ^^^g^ pressure in a 3)^ percent solution of NaOH, and 
investigations were long overlooked. In the case of , ^fj^^ward thoroughly bleached in calcium hypochlo- 
Saturn this " Roche's limit," as it is now called, is just [ ^ife solution at 32 degrees C. The wax does not make 
outside the ring, and hence it follows that the ring Us appearance until the bleached material is disinte- 
must be made up of separate small bodies. ^^ated. At the back of the beater roll a thin film may 

Thus it will be seen that the accepted hypothesis sometimes be seen on the surface of the water, 
rested on a mathematical demonstration that no other I ^his in time builds itself up on the sides of the beater, 
constitution of the ring is possible according to the 
laws of mechanics, and although the mathematical 
proofs are conclusive to those capable of appreciating 
them, a proof bj- direct observation was regarded as 
having so much importance that the results obtained 
at the Allegheny Observatory attracted the widest 
notice. 



The characteristic sweetish odor of the isolated wax 
can be traced back often to the bleached material, 
which sometimes smells strongly. 1 

I think there is evidence that this substance does 
not exist in the raw fiber, but is formed in the cell 
wall during treatment. It is hardly probable that this 



A. Gelatine Plates.— 1. The fixed plate, 13 by 18 
cm., was placed for five minutes in about 500 c, cm. of 
water (more does no harm), shaking or rocking the 
dish repeatedly. 

2. The plate thus rinsed was now put into a dish 
containing from 200 to 250 c. cm. solution of anthion 
1:200 for five minutes, rocking again. 

3. From this solution it was passed back to the first 
dish, which had been rinsed and filled with fresh 
water, rocking several times. 

4. The plate is now passed back into dish No. 2, 
which had been rinsed and filled with fresh anthion 
solution as in 2 and 3. 

When taken from the last water the plate was found 
free from hypo, and was put away to dry. 

Tests.— Put into a clean glass about 10 c. cm. of the 
last wash water, and add two to three drops of nitrate 
of silver solution 1:20. A slight formation of chloride 
of silver will usually be seen. Should this become yel- 
low, then hypo is still present, and process under 2 and 
3 must be repeated. 

This silver test is absolutely safe. 

It must be remembered, however, that chloride of 
silver changes color in the light, and the test should 
be made in a weak light. 

B. Paper Prints. — These wash out more readily 
than plates. But they must be kept well separated to 
admit the liquids from all sides. 

Place as in 1 about five just fixed and drained prints, 
one after the other, in 500 c. cm. water (vide 1), then 
each separately into the anthion solution (vide 2), and 
continue as in 3 and 4. 

Don't neglect the test. 

To make sure that the anthion water did not injure 
the prints, a picture was cut into halves, one-half 
soaked in anthion water 1:100, allowing it to dry in. 
Not the slightest difference could be noticed between 
the two halves. 

For larger plates orprints, of course, correspondingly 
larger quanties of anthion are required. Five months 
have failed to show any signs of fading of pictures 
I ti-eated with anthion. 

Price of 100 grammes anthion, 1 mk. — Wilson's Pho- 
tographic Magazine. 



substance, which is readily dissolved by soda, should 
If there were any spots on the ring, the matter would survive the treatment with alkah under pressure. The 
have been settled long ago; but there are none, and ■ ^^^^ which is characteristic of this substance is not 
the motion of the ring was measured at Allegheny for „„,■„, ■ ,.,,„ „„,„ ,„„*„_,-„] „r,+ii of+Q>. n,„ ,„,.-.„ ^1, ^. ^ - - 

^ , J- noticed in the raw material until alter the warm fiUs many portions of our country west of the Rocky 

the first time by means of a spectroscope. Annr..-j,r.o- 1 . , , . . ,,,... 1 -' ■ ^ c i».j^.n.j 

to a well-known optical principle, a line 



trum of a heavenly body is displaced toward the violet 
if the body is approat'hirif^ the earth and toward the 
red if the body is retieding. Now, as Saturn's ring 
rotates, one side is continually moving toward the 
earth and the other side away from it. Hence the 
lines in the spectra of opposite sides of the ring are 
displaced in opposite directions, and by photograph- 
ing the spectrum, and measuring the displacement on 
the photograph, we can determine the velocity in 
miles per second. The moon has no motion in the line 
of sight, and by photographing its spectrum on the 
same plate, without disturbing the apparatus, we have 
a starting point from which the displacements can be 
reckoned. 

But this is not all; the velocity of different parts of 
the ring will differ according to the way the ring is 
made up. A satellite must move in obedience to Kep- 
ler's third law, and a consequence of this law is, that 
the velocity of the satellite varies inversely as the 
square root of its distance from the center of the 
planet ; the nearer a satellite is to the planet, the faster 
it moves. It is easy to calculate that, if the ring is 
made up of satellites, its inner edge must move at the 
rate of 1306 miles per second and its outer edge at the 
rate of 10 63 miles. If, on the contrary, the ring is 
solid, its outer edge must move faster than its inner 
edge, just as the tire of a wagon wheel moves faster than 
a point nearer the hub. The outer edge would in fact 
move more rapidly by about five miles per second. 

Now let us see what the photographs say. Here are 
the main results obtained from the measurement of 
two different plates : 

Velocity of the middle part of ring, 11 '2 miles per 
second. 

Velocity of inner edge greater than outer edge, 2 to 
3 miles per second. 

Comparing these figures with those given further 
above, we recognize that the photographs contain a 
proof that the ring is made up of independent bodies, 
revolving as satellites, 



Daniel Webster on the Oreat AVest. 

When we think of the teeming population which now 

I -- — — I mis many p 

ccording bleaching, and appears to be more developed after the Mountains, and remember how famous, all over the 
in the spec- bleached material is allowed to lie heaped up in a I ^^orld, is their singular beauty, and their incompar- 
dense condition for some time. By altering the mode able value to the tourist, the health seeker, the agricul- 
of bleaching of the raw materials, the occurrence of j turist and the horticulturist, as well as the miner, it is 
this waxy substance can be prevented. I found in one , interesting to read what so intelligent a statesman as 
batch of cotton fiber, that smelt strongly of the waxy Daniel Webster thought of them just fifty years ago, 
substance, that the alcoholic extract amounted to 3-87 and to know that his views were shared by many other 
percent, and, when treated with ether afterward, the j prominent public men of the time. In a speech de- 
ethereal extract amounted to 0-73 per cent. livered in the United States Senate in 1844, with re- 

The separation of the wax in the beater is merely a ' gard to the proposal that a mail service should be 
mechanical one, and is probably due to the fact that ] established between Missouri and the Pacific coast, 
it intimately penetrates in the fiber. The knives of Webster said: "What do we want with this vast 
the beater roll, which tear the ultimate fiber asunder, worthless area, this region of savages and wild beasts, 
release the wax, which floats on the surface as a fine of deserts, of shifting sands and whirlwinds of dust, 
film, and quickly builds itself up on the metaUicsur- of cactus and prairie dogs ? To what use could we 
face with which it comes in contact. I succeeded in 



ever hope to put these great deserts, or these endless 
at one time collecting about 50 lb. of the deposit, mountain ranges, impenetrable, and covered to their 



which was found, on extraction with ether, to contain 
77 '54 per cent of wax. — Chem. News. 



Antblon— A 



bases with eternal snow? What can we ever hope to 
do with the western coast, a coast of three thousand 
miles, rock-bound, cheerless and uninviting, with not 
a harboronit ? What use have we for such a country ? 
Mr. President, I will never vote one cent from the 
public treasury to place the Pacific coast one inch 



New Agent for (Quickly Vi'asblng tlie 
Hypo from Prints,* 

BY DE. H W. VOGEL. 

in the preceding number, under the nearer Boston than it is to-day." 
'Novelties," already made mention of a _ , ^ , » , ^ 

stuff which we have several times tested as a destroyer 

of hypo, and which enabled us to shorten the washing 



We have 
heading of 



Electrolytlcal Process of Bleacblng. 



In his recent review on progress in bleaching, in 
!1?„':!'!1°^ ^""*' plates from one hour to forty j^j^^^,^ Farberzeitung, Dr. Kielmeyer mentions an 

electrolytical process invented by Dr. Karl Kellner, 
which, whatever be its practical value, has at least the 
merit of being original. The necessary apparatus 
consists of a pair of rollers — the one iron, the other 
It is self-understood that the saving of time is of earbon-which, while rotating, are fed with an elec- 



minutes. 

As our tests date back several months, we are con- 
vinced that pictures and plates thus treated are as 
permanent as those washed in the usual way. 



importance to professional and amateur, both when 
quick work is required and where facilities and time 
are scarce. Especially amateurs who are deficient in 
patience will welcome this preparation. Of course, 
mistakes in its use will be made, but the test which is 
prescribed, and which always should be applied, 
points out such mistakes. Anthion is a white powder 



trie current by contact with wire brushes, and thus 
converted into the two poles of a battery. The cotton 
cloth, before passing these rollers, is saturated with 
brine, and runs in company with an endless felt 
blanket, also saturated with brine, which is next to 
the iron roller, and receives the caustic soda formed, to 
deliver it further on into a tank filled with salt water. 
The chlorine liberated at the carbon roller accumn- 



which but sparsely dissolves in water. One part re- 

Perhaps I need hardly say that such results are not '''^''"'^^ ^^^ P""^' °^ "'^**^'" ^°^ solution. Warm water is j^^^^ in the" cotton fabric. Ou issuing from between 
obtained as easily as they are described. Some idea recommended. We prefer to use solutions of 1:200; 

of the delicacv of the observations can be formed when "^^^"^ "'j" ^'"'^ ^^°"^ ^"'^^ ""^^''^- Jhe sample placed 

at our disposal was a persulphate, KSO4, and acted eis 



I state that a velocity of one mile per second causes a 
displacement on these plates of only one twenty-five 
thousandth part of an inch, and that the image of 



the rollers (whereof there may be several pairs) the 
cloth remains rolled up for some time, before it is 
washed, to prolong the bleaching process. Whether 
♦communication from the Photo-chemical Laboratory of the Koyal ' ^^^^ process has already found practical application 
Technical High School in Berlin, Charlottenburg. does not appear in the paragraph referred to. 
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A HEATING DRUM IN THE SMOKE PIPE. 
In many eases where the pipe or smoke flue from 
a furnace, stove, or range, may be passed through an- 
other room before reaching its connection with the 
chimney, it will be possible to heat the second room, 
at least to a very material extent, by placing in the 
pipe a heating drum such as shown in the accompany- 
ing illustration. It is a patented improvement of Mr. 
James W. Johnson, or' PauUina, Iowa. In the exterior 




of the keys is pressed, and on the rear end of this lever 
is an eye engaged by an arm fulcrumed in a bracket, 
the arm being connected by a loop with a striker 
adapted to sound another bell. With the correct 
touch, neither of the two bells will be sounded, the 
time it takes the ball to roll through the tube being 
the time allowed to raise the finger which strikes the 
I first key, but if the player does not hold the key down 
until the second key is struck, an interval occurs be- 
tween the two tones and the pivoted arm then actu- 
ates the sounder to strike the second bell. The device 
is thus designed to facilitate the acquirement of a cor- 
rect legato style of playing, or the holding of the 
sound of one tone to the exact instant that the next 
tone commences to sound, for by the pressing upon the 
second key when the first is still held down one of the 
bells is sounded, and by allowing an interval between 
the touch upon successive keys the other bell will be 
sounded. 



JOHNSON'S HEATING DRUM. 

shell of the drum are partitions forming aircooipart- 
luents at the sides, as shown in the brokenaway por- 
tion of Fig. 1, and there is a central smoke and gas pas- 
gage crossed hy obliquely arranged flues. In the lower 
head is an opening at one side, as shown in Fig. 2, per- 
mitting the air to enter one of the side compartments, 
whence it passes through the flues and is heated there- 
by, finally passing through the perforations in the ex- 
terior shell into the room. Fig. 3 represents a cross 
section of the drum. Gas-tight joints prevent smoke 
and gases from the suioke passage entering either of 
the air compartments at the sides, and the air passing 
through the flues is thoroughly heated before being re- 
turned to the room through the perforations. 

— ■111* 

TO FACILITATE ATTAINING CORRECT TOUCH ON THE 
PIANO. 

An instrument designed to facilitate the systematic 
development of finger technic, aflfording also an im- 
proved exercising device for beginners on the piano, is 
represented in the accompanying illustration, and has 
been patented by Mr. •scar Felden, of No. 707 Ham- 
ilton Street, Houston, Texas. It comprises a series of 
mute keys and two bells or sounding devices of differ- 
ent pitch arranged so that when the keys are wrongly 




FELDEN'S FINGER EXERCISING DEVICE. 

played one of the bells will be sounded. The keys, 
pivoted in a suitable frame, have at their rear ends 
eyes through which extends a cord, the cord also 
passing through eyes on a fixed transverse beam and 
around pulleys at its end, and thence connecting with 
rhe rear end of a lever fulcrumed on the frame, the 
lever having at its front end a tube closed at one end, 
a ball resting normally at the closed end of the tube, 
as shown in Fig. 3. At the rear end of the lever, 
facing the open end of the tube, is a bell, a spring nor- 
mally holding the lever in its inclined position, but 
when the player holds down a key too long, and until 
after the second key is pressed to the bottom, a pull 
is exerted upon the cord which causes the lever to 
swing up, as shown in Fig. 1, the ball then rolling 
along the tube and sounding the bell. Over the rear 
ends of the keys is fulcrumed another lever, having at 
its under side a cushioned rail normally resting on the 
keys, whereby the lever is swung upward when either 



Makln;; a Newspaper. * 

In a large newspaper office, as in the Tribune in New 
York, for example, where there may be one hundred 
men who are attached to the paper as writers, as cor- 
respondents, as reporters, and to the strictly editorial 
department, out of this one hundred, sixty or seventy 
will be reporters, that is, men who are sent out when 
any event of interest occurs, when a bank breaks, 
when a great fire takes place, when there is an earth- 
quake, to inquire into the facts and collect information, 
and to put that information into form, so that it can 
be printed the next day. That is one of the most im- 
portant branches of the profession, and it is paid very 
liberally, I am glad to say. For instance, I know many 
reporters who earn ten or fifteen dollars a day, and 
some who earn more. They have constant employ- 
ment, and their labor is entirely agreeable to them- 
selves. That is one of the first things, when a young 
man comes for employment, and you take him on and 
give him a chance, that he is set to do. There, you 
see, all this culture that we have been considering is at 
once brought into action. He must learn accurately 
the facts, and he must state them exactly as they 
are; and if he can state them with a little degree of 
life, a little approach to eloquence, or a little humor in 
his style, why, his report will be perfect. 

Next to the reporter, a very important functionary 
in the newspaper is the luan who reads the other news- 
papers and makes extracts from them. Mr. Gfreeley 
used to think that it was enough to make a good paper 
if he had an able man to read the exchanges, provided 
he himself was there in person to add up the returns of 
the elections. The man who reads the exchanges is a 
very important man; and, let me say, too, he is a 
pretty highly paid man. He has to read, we will say, 
three thousand papers regularly. All the newspapers 
in the country come into the office, and he does not do 
anything else. He sits at his desk all day, and a pile 
of newspapers, or, say, a cord of newspapers, is laid be- 
fore him every morning; he starts to work and turns 
them over and over to see what is in them. He has to 
know what it is that should be taken from them and 
put into his paper. What is the interesting story ? It 
requires judgment to know this; it requires knowledge 
and experience as well as talent. It also requires a 
I sense of humor, because there are a great many things 
that are really important that may not seem so at the 
I first glance, and the newspaper reader has got to 
judge about that. He must always be on hand and 
spend a great many hours at his desk; and heispretty 
tii-ed when he gets through with his day's task. 

Next to the exchange reader in the newspaper or- 
ganization comes the man whose duty it is to receive 
manuscripts and examine them and preiiai-e them for 
the press, to edit them, correct them; where the writer 
has made a little slip of rhetoric, to put the right word 
in or the right turn of the phrase; to clarify it all; to 
make the sentences clean. That is a hard job in the 
writing of a great many persons. 

Then finally you come to the editor-in-chief, and he 
is always a man who gets into his place by a natural 
process of selection. He comes there because he can 
do the work; and I have known some young men who 
had no idea that they would ever havecontrol of a 
newspaper, who have risen to thatplace, and whohave 
filled it with wisdom and success and force. Yet at 
the bottom of it all, it is always a question of charac- 
ter as well as of talent. A fellow that is practicing arts 
of deception may last a little while, but he cannot last 
long. The man who stays is the man who has the 
staying power; and the staying power is not merely 
intellectual, it is moral. It is in the character. 

News is undoubtedly a great thing in a newspaper. 
A newspaper without news is no newspaper. The 
main function of a newspaper is to give the news and 
tell you what has happened in the world, what events 
have occurred of all sorts, political, scientific, and non- 
sensical. What a wonder, what a marvel it is, that 
here, for one or two cents, you buy a history of the en- 
tire globe of the day before ! 



AN ELASTIC TIRE FOR VEHICLE WHEELS. 
The illustration represents a tire designed to have 
the characteristics of a pneumatic tire, but which is 
not inflated, and which it is purposed shall be farmore 
durable than the ordinary rubber tire. It is made ot 
spring wire, in sections or as a series of continuous or 
connected members, presenting a neatly fitting base 
section for the felly, while its outer surface expands 
underpressure in contact with the ground. The im- 
provement has been patented by Mr. Alexander Hon- 
rath, of St. John, Kansas. Fig. 1 shows the preferred 
form of construction. Figs. 2 and 3 being sectional 
views of modified forms. The sections or members 
are held firmly and compactly in position by a tie rod 
or wire of suitable size, located in a central recess in 
the outer surface of the tire. If found desirable in 




HONRATH'S ELASTIC TIRE. 

practice, the tire may be partially or entirely covered 
by a casing of leather, rubber, or similar material. 



IMPROVED FAUCET FOR BASINS, SINKS, ETC. 

This faucet has a valve stem held movably in the 
valve casing, and provided with a service valve and an 
auxiliary cut-off valve, both moving with the stem, to 
permit of readily shutting off the water from the ser- 

j vice pipe whenever it maybe necessary to repair the 
service valve, valve seat, or other part of the faucet. 
The improvement has been patented by Mr. John 
Byrne, No. 871 East One Hundred and Sixty-ninth 

j Street, New York City. As plainly shown in the sec- 
tional view, the casing is made in three sections, 
screwed one on the other, the middle section having 
at its upper end a valve seat adapted to be engaged by 
a disk valve on the square part of asteni moving in the 
valve casing. The valve preferably has a facing of 
rubber or leather, to make a tight joint, and itis held 

I in position on the stem by a nut, the upper part of the 
stem passing through a stuffing box in the top of the 
upper section. The valve stem is held movable in the 
casing by a threaded portion screwing in a spider form- 
ing part of the middle section, a plan view of which 
is shown in the small figure, allowing the valve to be 
opened and closed on turning the handle. 



On the lower end of the stem is an auxiliary valve 
adapted to engage a second valve seat in the lower 
' part of the middle section. This valve is preferably 
held loosely on a flange on the lower end of the valve 
stem, and is normally off its seat when the faucet is 
used in the usual manner, but in order to repair the 
upprr and ordinarily used valve seat or valve, the 
stem is moved upward beyond the normal position, 
until the lower valve is engaged with its seat, shutting 




^'A\ 



BYRNE'S FAUCET. 



* From a lecture delivered to the students of Union College by Charles 
A. Dana, editor of the New York Sun, and printed in McClure's Magazine 
for May. 



off the water from the middle and upper section and 
the spout. On removing the handle, the upper section 
can now be readily removed, affording access to the 
valve seat and valve for any repairs which may be 
necessary or the putting in of a new valve, and obviat- 
ing the necessity of shutting off the water supply in 
the service pipe from the main. 
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TO THROW LIFE LINES FROM VESSELS. 
To facilitate establishing eonimunication from a 
disabled or drifting ship with the shore, Mr. Anton 
Schiuitt has patented the apparatus shown in the ac- 
companying illustration, the introduction of which is 
being promoted by the Rev. Albert Stroebele, of But- 
ler, N. J. On the vessel is carried a cannon adapted 
to fire a projectile in the form of an anchor having 
grapnel arms, to hold the anchor where it strikes, the 
anchor carrying a line having one end fastened on the 
carriage of the cannon while the other end unwinds 
from a drum on the carriage, the two 
ends of the line thus remainin;^ on board 
the ves-sel. One end of a line thus con- 
nected with the shore may then be at- 
tached to a heavy chain or cable, and the 
latter drawn out and fastened in the 
anchor, affording means, bj' the aid of a 
drum or windlass on shipboard, of draw- 
ing the vessel toward the shore. Pig. 1 
is a sectional side view of the anchor, 
whose body has a bore registering with a 
conical bore in the base, through which 
passes one run of the line, which extends 
around a pulley in yielding bearings in 
the head, and through registering aper- 
tures in the body and base, to return to 
the drum on the carriage. A tube loosely 
held in the bore of the body is adapted 
to engage a funnel in the base to form a 
guideway for the head of the heavy chain 
or cable when the latter is to be connect- 
ed with the anchor, as shown in Pig. 3. 
On the front of this tube is aflanged cap, 
on which presses a spring normally com -v 
pressed by hooks which engage the 
llange, the hooks being pivoted at their 
rear end on links connected with a rod 
extending to the front end of the body. The head of 
this rod first strikes the ground when the anchor is 
fired, disengaging the hooks and permitting the spring 
to force the tube and funnel outward, as shown in Pig. 
1. Pivoted in recesses in the sides of the body are 
three grapnel arms, each arm being recessed to receive 
a pivoted arm. Each arm is normally held in closed 
position by the wall of the barrel, but they are all 
forced outward by springs when the anchor is fired, 
the shorter arms being rigidly and the longer arms 
elastically held open. The head for the chain or cable 
to be connected with the anchor by means of the lines, 
after the anchor has been thrown ashore, has pivoted 
wings normally folded into a recess of the head, as 
shown in Pig. 3. These wings are spring-pressed, and 
are closed when drawn through the funnel in the base 
of the anchor, after which 
they swing outward and 
abut against the inner face 
of the base, whereby the 
head is securely connected 
with the anchor, and a 
strong connection is thus 
made between the anchor 
and the vessel. 

»-« 

Aliens ITIa)' Become 
Eii;i;iiieers. 

Aliens who have resided 
in the United States for 
six months or more, and 
who have declared their 
intention to become citi- 
zens of the United States, 
can be licensed as engineers 
or masters in the American 
merchant marine. Such 
was the decision of At- 
torney-General Olney in 
the question referred to 
him by Secretary Carlisle 
as to the legality of the 
action of Secretary Poster 
in granting licenses to the 
alien engineers who were 
serving on the American 
Line steamers New York 
and Paris at the time they 
were granted American 
registry under special act 
of Congress. General 
Olney decided that the ac- 
tion of Secretary Poster 
was valid, and that the act 
of 1874, under which he 
acted, was still in force, 
and unrepealed by the 
act of 1884, known as the 
Dingley act, notwithstand 
ing the contention of the 
National Association of 
Marine Engineers of the 
United States that it had 
been repealed. — American 
Shipbuilder. 



A New Use for the Bicycle. 

The wheel is in use everywhere and for nearly every 
purpose. According to the Lancet, London, a new 
ambulance carriage has been invented by Dr. Honig, 
of Berlin. It is not drawn by horses or men in the ordi- 
nary way, but is propelled by cyclists, and consists of a 
kind of litter resting on a frame with five wheels, three 
in front in the form of an ordinary tricycle and two at 
the back. The drivers, accordingly, sit one at each 
end of the litter, which is covered by a removable roof 
with little windows and a pneumatic bell, so that the 
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SCHMITT'S LIFE LINE THROWING APPARATUS. 

patient can communicate with the drivers. Beneath 
the litter are boxes for dressing materials, instruments 
for first aid. etc. Dr. Honig suggests that his inven- 
tion would be useful in small towns for which a horse 
ambulance is too expensive. It brings the surgeon and 
his assistant very quickly to the scene of an accident 
and enables them to remove the patient to a hospital. 

^ < ■ I » 

IMPROVED RADIAL DRILLING MACHINE. 
A radial drilling machine, by Messrs. Craven Broth- 
ers, London, makes short work of drilling, tapping 
and studding the upper flange of a crank chamber. 
The Engineer says, "So quickly does it get through its 
work that, as we look at it, we take a sort of childish 
pleasure in standing and watching it till the whole set 
of studs is dispatched — similar to the pleasure, which 




RADIAL DRILLING, TAPPING, AND STUDDING MACHINE. 



we all know at some period of lur lives, of seeing an 
express train go by. It has been expressly designed to 
tap and bore holes up to 13^ in. diameter. The radial 
arm is carried by two trunnions on a vertically adjust- 
able slide, and admits 3 ft. 9 in. up to 6 ft. 3 in. high 
from the face of bed plate. The radial arm is fitted 
with a clutch motion actuated by a lever in front of 
the drill head to rotate the drill spindle in either direc- 
tion or to stop it instantly. The spindle is balanced 
and fed down by a steel out rack, and is adjustable to 
drill from 3 ft. 4 in. to 7 ft. radius. 

"Perhaps the speed at which we saw 
this machine doing the work, i. e., drill- 
ing the hole, tapping it, and drivinghome 
imed it, in one minute, 
nje measure attributed to 
the operator, and again 
in some measure to small improvements 
made by Messrs. Willans and Robinson. 

" In the first place they make their own 
taps with a special shoulder, which, on 
arrivingat the surface of the flange, stops 
all further progress of the tap. Another 
little feature which, vulgarly speaking, 
is certainly 'a tip,' is in the section of 
the drill stock where the drill is held by 
it — only one half of the inner wall of 
which is turned true. The remaining 
semicircle is cut away, so that a drill can 
be hurriedly inserted without much 
chance of missing the hole. When once 
entered, however, it quickly finds its 
place under the influence of a set screw, 
which binds it hard to the true surface, 
as in the accompanying cut." 

■ •-♦-• 

'I'lie Oleander. 
The oleander is surely a thing of great 
beauty. No plant is easier to manage, the flowers are 
so pretty in both form and color and possess a frag- 
rance of their own, therefore Making it most desira- 
ble in every respect. 

The plant will thrive and bloom in almost every 
kind of soil. The best results, however, are obtained 
by using good, rich leaf mould. While growing it re- 
quires an abundance of water, and when about to 
bloom should be given waterings of liquid manure 
occasionally. This will insure an abundance of large, 
perfect and brilliant flowers. 

It may be set in the open ground in spring and in 
the fall dug up, carefully keeping as much dirt as pos- 
sible about the roots; placed in a tub and then trans- 
ferred to the cellar for the winter. 
This plant is so easily grown that no flower lover 
should be without it, all 
they require being good 
soil and liberal watering 
when needed. 



Gra|ic Fruit as a Tonic. 

Grape fruit, plump and 
juicy, is in market again, 
a harbinger of spring. 
This fruit is an admirable 
tonic, as well as a most 
appetizing breakfast or 
luncheon relish. A doctor 
says that the sharp stimu- 
lus of fruit is the best 
thing to set the digestive 
organs in order for the 
day, and the peculiar pro- 
perties of the grape fruit 
give it marked medicinal 
value. 

When eaten at lunch- 
eon it is prepared in a 
different way than for 
breakfast service. Por the 
second meal the contents 
of two halves should be 
scraped out, the seeds and 
tough cone of dividing skin 
taken out and the pulp 
and juice thus obtained 
used to fill one of the 
halves, which it will just 
about do. A tablespoon- 
ful of sugar and one of 
rum or sherry mixed with 
the juicy pulp adds the 
perfecting flavor. At 
breakfast, with the long 
pointed orange spoon, the 
meat is eaten out as is 
that of an orange and very 
little sugar is used, many 
persons preferring none, 
on the ground that its 
full medicinal value is bet- 
ter obtained. — Popular 
Science News. 
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stained Olass, Ancient and modern. 

The limitations of the early manufacture of glass 
were an advantage to the early workers. The small size 
of the first sheets of colored glass made it necessary that 
the designer should execute his work in small pieces, 
insuring a juxtaposition of color. Much of the beauty 
which we now recognize and admire in old work is due 
to the fact that the artist or artisan was forced to 
subdivide his design into almost infinitesimal pieces 
in order to execute the same with economy in reference 
to material employed. Many happy accidents have 
thus been handed down to us. 

The celebrated windows at Notre Dame owe their 
great brilliancy and charm of color to the above-men- 
tioned fact. The celebrated glass at Saint Chapelle, 
so much written about, owes also its effect to this min- 
uteness of detail. 

The windows of the Seven Sisters in York Cathedral, 
England, are said to have been made by apprentices, 
and also, we are told, were executed from a lot of rem- 
nant glass that was supposed to be practically worth- 
less. The result obtained was so successful, and has 
been so much praised by connoisseurs from that time 
to the present, that these windows now stand as pos- 
sibly the best example extant of their peculiar kind of 
work. 

If we look at the early Dutch, Belgian, French, or 
English specimens, we find practically the same influ- 
ences at work in all these different schools — a certain 
simplicity of background with an elaboration of detail 
in some one central point, in most cases an escutcheon 
or family coat of -arms. In the early Swiss glass we 
find this ideaof centralization of ornament carried still 
further, while the regular escutcheon, family coat-of- 
arms, etc., were executed as in other cases, and 
imaginative center pieces were invented by the de- 
signer. Great numbers have been handed down to 
lis, filled with all sorts of fantastic castles, knights, 
etc., just as the mood happened to strike the artist or 
artisan at work. 

More elaborate glass treatment is to be found in the 
early figure work placed in the large cathedrals and 
churches throughout Europe. Here the same influ- 
ence was at work, and in almost all cases secured an 
excellence of color which could not have been obtained 
by preconceived design, and that was the necessity of 
the workman to so subdivide his design as to represent 
all details by very small pieces of glass. The result in 
these larger windows was the same as in the smaller 
lights already mentioned, and beautyand juxtaposition 
of color was obtained, unsurpassed, unrivaled even at 
the present day. 

Age has also added to the beauty of cathedral glass. 
The climate in certain countries, especially in England, 
has so soiled and dimmed these windows that they now 
have an artistic quality of color unrivaled by any work 
produced at first hands. This point was most strik- 
ingly exemplified when, a few years ago, an attempt 
was made in England to cleanse certain of the old 
cathedral windows, the beauty of which had been 
famous for many centuries. No sooner had the work- 
men performed their task than the windows were 
found to be crude and garish in color, much of the 
very quality which had caused them to be models for 
later glass work was destroyed, and the value of the 
windows completely lost. This is but one of the many 
instances which could be given to illustrate the state- 
ment that the peculiarity of the color of the old win- 
dows is produced by age and accident more than by 
the ability of the glass workers first executing them. 

The modern glass worker is expected to obtain the 
rare color of the old work with the more perfect design 
and drawing of modern times. The task is not an 
easy one. In order to obtain the brilliancy of color of 
the old cathedral glass, the modern designer must of 
necessity so subdivide his window as to gain the same 
juxtaposition of color by the use of very small pieces. 
As these pieces are of necessity fastened together 
by the leads, the result is a large mass of black 
in the completed window. For this reason many 
of our most prominent designers have lowered the 
tone of glass so that their windows are almost 
black; in fact, the color is visible only on a bright, sun- 
shiny day. This depth of color has been called for by 
the great number of black lines introduced, and by the 
mechanical necessity of putting the glass together with 
leads. An effort is being made at the present time to 
overcome this difficulty. The modern designer is at- 
tempting — with what success will soon be shown — to 
produce a stained glass window which is not only rich 
in color by the juxtaposition of different tones, but is 
also light in color. The mechanical difficulties are 
very great, but the improved leads now used, and the 
modern stiffening bar, it is hoped, will be able to over- 
come these. 

In household work the modern designers may truth- 
fully be said to have far surpassed the work of their 
ancient fellow-craftsmen. Outside of the simple, clear 
leaded lights of the Dutch and Belgian school, and the 
heraldic light of the middle ages with their coats-of- 
arms, escutcheons, etc., little household glass can be 
said to have been executed up to the present time. 
Now, however, this has been changed. Every build- 



ing of any im portance has some small portion of leaded 
glass. Every city hall, every State bouse, every private 
residence of any importance, has one or more leaded 
lights, in many cases a great number, and this con- 
stant demand for leaded work has created a school of 
glass in America which is unsurjiassed by any other at 
the present day. The use of the delicate American 
opal for the accentuation of the ornament against a 
background either in clear white, white rippled, white 
Venetian or white cathedral, has opened up a field of 
design which has never been equaled. — Kate Field's 
Washington. 



A FENDES FOK CABLE OK TROLLEY CASS. 
The illustration represents a light and inexpensive 
device, readily transferable from one end of the car to 
the other, for picking up and carrying without in- 
jury until the car is stopped persons who may be 
caught in the way of a moving car. It has but few 
parts, may be readily raised and lowered by the grip- 
man or motoruian, and its supports are clear of the 
tracks, bumpers, and drawheads of the car. It has been 
patented by Mr. Louis F. Trinchard (address in care of 
F. Querens, Jr.. P. O. box 905, New Orleans, La.) The 
main frame of the fender consists of two end bars, 
shown in full in the small figure, and a front bar held 
at its ends in the eyes of the end bars. A central in- 
termediare semicircular socket section of the end bar 
rests on a pivot bar of a bifurcated hanger, there 
being a latch above the pivot bar, and the rear end 
of each end bar is received in an opening in a trans- 
verse suspension bar connected by a yoke with a 
bridge bar just behind the dashboard, as shown in 
the broken-away portion of the main view. On this 
bar is an elbow lever connected with a hand lever, 
by moving which to the right or left the fender may 
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TRINCHAED'S CAR FENDER 



be raised or lowered. The front bar of the fender 
frame has at its ends rollers adapted to travel on 
the rails when the fender is lowered. 



Well Cared For. 

Thismeans much in homing pigeon keeping. Your 
feed must be of the best, and your supply of water the 
freshest and in plenty; also a pan of grit and ground 
oyster shells, good saiall Canadian peas, and some 
vetches, together with hulled oats, are the correct 
standard feed for the American racer at this period, 
with a few handfuls of small corn during an occasional 
cool spell or after a hard fly, and you must not forget 
the bathtub on every bright and warm day. The bath- 
tub for the racing homer, I think, is a superb institu- 
tion and works wonders, despite the fact that very 
many of the best Belgian fanciers rarely supply them 
to their birds. It is within the power of any of our 
young flying fanciers to bring their birds into fit racing 
condition, if they are patient, attentive, and watch 
their birds closely, giving them the best quality of feed 
obtainable, and not try to breed from and race their 
birds at the same time. All this, coupled with a clean, 
sweet loft, ample ventilation, and enough exercise 
without fatiguing them, will certainly have good re- 
sults; but if they think all this too much trouble and 
feed and breed indiscriminately, with lots of hemp 
seed, common and cracked corn, and lazily loaf around 
in the sunshine and the loft all day, then they will 
score more misses than hits, and the 300 miles station 
will settle them sure. — Amer. Fancier. 



Repairing Commutators. 

To the Editor of the Scientific American: 

In your issue of April 27, G. H. G. asks for some 
composition for filling cracks in a commutator. You 
reply that the only way to repair will be to take the 
commutator apart and replace the mica. But if he 
happens to have no appliances for this work, a tem- 
porary repair can be made of thick shellac solution 
and dry plaster of Paris. Fill the crack with the shel- 
lac, then put on the plaster, kneading with a knife 
blade until it is stiff and smooth. Let it dry five or six 
hours or longer before scraping off the top even with 
the surface. It should be thoroughly dry before the 
armature is used. 

I have used this method for repairing street railway 
motor armatures for more than a year, and no arma- 
tures have come back in that time for a fault due to 
this filling. A. A. 

Covington, Ky. 

A New Italian I>al£e. 

To go to bed in a plain and to get up on the banks 
of a lake, to lie down an agricultural laborer and to 
wake a fisherman, is not a common experience, says 
the Florentine correspondent of the Scotsman, even in 
these days of telluric storm and seismic convulsion. 
Such, however, is precisely what has just happened, 
and not many miles from Rome. Alighting at the sta- 
tion of Monte Rotondo, famous for a Garibaldian 
victory, which preceded by a few days the Garibaldian 
defeat at Mentana on November 3, 1867, you proceed 
to Leprignano, not far from Castelnuovo di Porto. 
This is a hamlet numbering about one thousand souls, 
chiefly agricultural in their calling. It stands some 600 
feet above the sea level, on a plateau to the right of the 
Tiber, near the valley watered by the Gramicia tor- 
rent. Few visitors but those interested in Etruscan 
antiquities are ever seen at Leprignano, quite unattrac- 
tive as it is, except for the ruins of Capena, that an- 
cient Etruscan city whose importance may even now 
be gaged by the number and quality of its tombs. On 
the morningof the 8th instant, however, the little ham- 
let was conscious of a profound rumbling, the prelim- 
inary to further sounds of similar import, announcing 
the noise it is now making in the world. On the 12th 
and 13th the rumbling was repeated, and on the latter 
date it was found that the soil occupying a space of 
six hectares had collapsed, and that the vacuum had 
been filled with water, forming quite a respectable lake. 
Sulphurous gases bubbled up to the surface, disclos- 
ing the springs from which the lake is fed, while from 
its raw margin emanated similar exhalations, finding 
their vent through the numerous cracks that run their 
eccentric course around it. All the countryside turned 
out to witness the improvised sheet of water, and some 
young peasants, more adventurous than their fellows, 
advanced toward the brink, only to feel the earth giv- 
ing way beneath them and to get a good ducking. 
The extreme unsteadiness of the surrounding soil, 
indeed, favors the view that the lake will gradually 
widen in circumference, for already there have been 
landslips at various points of its margin, followed im- 
mediately by a rise of the water. 



Honors for Lord Rayleigli. 

The fortunate discoverer of argon has been made the 
recipient of the Faraday medal, which is a gift of the 
London Chemical Society. 

A recent issue of the Scientific American (May 
11, 1895) in a review of the late meeting of the National 
Academy of Sciences, held in Washington, also calls at- 
tention to the fact that the Barnard medal was this 
year given to Lord Rayleigh for his discovery of argon 
in the atmosphere. 



Fires Caused by Incandescent Lamps. 

An investigation into the cause of a fire in a Winter 
Street dry goods store, in Boston, recently, resulted in 
demonstrating that an incandescent electric lamp will 
generate sufficient heat to set inflammable material 
into a blaze. The fire in question, for which a still 
alarm was given, was caused by allowing an incandes- 
cent lamp to remain for a few moments on a pile of 
cotton cloth in the packing room. The person in 
charge left the room for a few moments, not dreaming 
but that it was safe to leave the lamp on the cloth. 
When he returned the cloth was blazing. The fire 
was soon put out, and not much damage was done. 

This case recalls one reported from Louisville, Ky., a 
few months ago, the Boston Journal of Common adds, 
which demonstrates the same thing. The flre started, 
says the Insurance Herald, while the window dresser 
was preparing a Christmas snow scene. The window 
was lighted with incandescent lights, which it appears 
had not been changed for a year, except when made 
necessary by accidental breakage. The carbon in an 
incandescent globe has a life of 600 hours, and as it 
wears out the carbon loop offers increasingly less resist- 
ance to the current, and, therefore, increasingly more 
heat is thrown off upon the glass bulb and even upon 
themetal stems to which the globes areaffixed. When 
a new light is attached the globe becomes only warm 
under continuous use, but after it gets old the globes 
are hot and the stems attain burning heat. The 
dresser was filling the floor of the window with loose 
cotton upon cheesecloth, to represent snow. This was 
packed closely around the stems and globes of the 
electric lights, and there is no doubt that the inflam- 
mable cotton, touching the burning hot stems and 
globes, caused the fire. 
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THE AMERICAN YACHT DEFENDER. 
The series of races in which the Valkyrie, as the 
British champion, attempted to win the America's cup 



It is of course still a question whether the Defender 
will be selected to compete, but there seems to be a 
very general opinion that the safety of the America's 



in competition with the American yacht Vigilant took cup rests almost entirely with the Defender, for each 



new boat has been better than the last. The interna- 
tional yacht races have promoted an honorable rivalry 
among yacht designers, and serve the wholesome pur- 
pose of quickening patriotic feeling. 



place off Sandy Hook in the autumn of 1893, the first 
race being sailed Saturday, October 7, the second, 
Monday, October 9, and the third, Friday, October 13, 
in all of which the Vigilant was victorious. Now work 
is being rapidly pushed forward on an American yacht 

which has been aptly named Defender, which will pro- Natural History Notes 

bably compete with a British yacht next September The Dancing Hammerkop. — Thehammerkop, a bird 
for that great blue ribbon of the sea which still re- of peculiar habits, is found in Cape Colony, some other 
mains in the land of its naturalization. After the de- parts of Africa and in Madagascar. It is something 
feat of the Valkyrie Lord Dunraven's challenge was of like a heron or stork, has a melancholy gait, lives on 
course a foregone conclusion, and all yachtsmen and fish and frogs and is considered in Africa a bird of ill 
the general public as well are looking forward to the omen. Under its quiet appearance it nourishes 
races which will be sailed off Sandy Hook in a few {esthetic tastes. When it casts off its sober demeanor, 
months for the time honored trophy, for yacht racing it indulges in a fantastic dance. In a state of nature, 
probably appeals to a much larger section of the com- two or three join in the dance, skipping around each 
munity than any other form of sport. The most im- other, opening or closing their wings. They breed on 
portant concession granted to Lord Dunraven this year ! trees or on rocky ledges, forming a huge structure of 
was the right to choose his boat as the New York sticks. These nests are so solid that they will bear the 
Yacht Club does at present, so that in all probability weight of a heavy man on the domed roof without col- 
not only the Valkyrie III. which the Dunraven syndi- lapsing. The entrance is a small hole, placed in the 
cats are building, but the Fife cutter Ailsa will be least accessible side. In a lonely rocky glen, Mr. 
brought over and trial races sailed off Sandy Hook to Layard once counted half a dozen of their nests, some 
determine which shall be the British champion. almost inaccessibly placed on ledges of rock. One 

In America we have, as it were, put all our eggs in , nest contained at least a large cartload of sticks. They 
one basket, and are relying almost entirely on the '. occupy the same nest year after year, repairing it as 
Vanderbilt-Morgan-If elin boat Defender, which the required. The female is credited with thejoiner work 
Herreshoffs are building at Bristol, R. I., as this boat and the male is the decorator. On tlie platform out- 
ivill probably have to race againwt the pick of two side the inner portion he spreads out all kinds of ob- 
inodern cutters designed by the two foremost naval jects of virtu, brass and bone buttons, bits of crockery 
architects in Great Britain. The order for the De- and bleached bones. 

fender was placed last January with the Herreshoffs, 1 If a knife, pin, or tinder box were lost within some 
who are undoubtedly the greatest yacht designers in miles, the loser made a point of examining the ham - 
the world, and they are under contract to deliver the merkops' nests. Indeed, were it not that hyenas, 
yacht June 15, and her trial races will be sailed soon leopards, and jackals ranged in their vicinity, it is 
after to see if any modification as to rig is required. ■ highly probable that man's curiosity or resentment 

The Defender is a sloop yacht. The approximate would have often extirpated these interesting artists, 
measurements are as follows. The exact measure- • or, at least, destroyed habits founded upon leisure and 
inents have not as yet been made public, for from 1 immunity from persecution. 

the time of their conception until long after I The Courting of Animals. — This subject seems to 
launching the cup defenders have ever been mysteries ' prove attractive to many naturalists. In Vol. X of 
to the public, and the present yacht is, if anything, ! the "Transactions of the Wisconsin Academy of Sci- 
more so than the preceding ones. This secrecy must encea," there is a highly interesting paper by Mr. and 
be maintained, so as to keep the lines and dimensions Mrs. Peckham on the " Courtship of Certain Spiders." 
from rivals and those interested in the challenging ' It seems to be the case that the sharpness of vision in 
yacht. I spiders is accentuated by love. A male of Satis pulex 

The present figures, although in some instances \ was put into a box in which was a female of the same 
unofHcial, will probably be but little out when com- species twelve inches away, and the male "perceived 



parison can be actually made. 

The Defender is not far from 136 feet over all and 
between 89 and 90 feet at the water line. The beam 
is about 33 feet, draught about 19 feet. She has no 



her at once, lifting his head with an alert and excited 
expression, and went bounding toward her." By ex- 
periments it was proved that this recognition was 
really due to sight. These results are interesting, be- 



auxiliary centerboard forward, but is an out and out i cause some have affirmed that spiders cannot see 
keel boat. She has a 35 foot lead bulb weighing 60 ! nearly as far as twelve inches. Further experiments 
tons. In the lead bulb of the Defender, Herreshoff ^ seem to show that spiders can differentiate color. M. 
has remedied a serious defect in the Vigilant. Where Racovitza, a Roumanian naturalist, has been studying 
the latter in a heavy sea pounded with her flat outside the courting and marriage customs of the octopus, and 
ballast, the Defender will rise and fall without pound- in a recent number of the "Archives de Zoologie Ex- 
ing, as the egg-shaped form of -her ballast gives easy perimentale" he gives us some of his observations. It 
entrance and withdrawal. is satisfactory to know that the octopus does not, as 

The Tobin bronze plates, as used in the Vigilant, some have thought, behave brutally in its love affairs. 



have been superseded by manganese bronze plates M. Racovitza assures us that " there is nothing more 
below the water line, and above it as far as possible than a courteous flirtation," and that "the male be- 
they are of aluminum with an alloy of about ten per haves with a certain delicacy toward his companion." 
cent of copper to resist corrosion and give added ■ —Science Gossip. 

strength. Agricultural Ants.— Prof. W. J. McGee, of the gov- 

Not only is the upper portion of the plating of the ernment scientific corps, recently paid a visit to some 
Defender of aluminum, but thedeck beams themselves I very remarkable farmers in Sonora, Mexico. These 
are of the same material, and the saving in weight 1 are the so-called agricultural ants, which plant fields 
over steel will be more than double the amount saved j of grain and regularly harvest their crops, upon which 
by the plating. The total saving effected by the use they depend wholly for food. In fact, should the 
of aluminum is estimated at seven tons, which is ex- crops fail, they would perish of famine. On the other 
pected to tell greatly in favor of the Defender in the hand, the cereals that they grow have been specialized 
races. A dispatch from Boston states that the mast by cultivation, like the wheat and other grains of the 
is 103 feet long; boom, 103 feet; gaff, 64 feet ;. human husbandman, and would quickly disappear if 
bowsprit, 44 feet ; topmast, 61 feet 3 inches ; spin- : the attention of the insects was withdrawn, 
naker pole, 73 feet. These dimensions may be j The fields of the farmer ants cover scores of square 
slightly decreased in fitting. It is said that the De- miles in Sonora, a large part of which is quite densely 
fender will have 7,000 square feet of canvas in )ier populated by them. The home of a colony is marked 



ment of the desert has developed one of the most re- 
markable intelligences ; and incidentally, an animal 
and a plant have come to be mutually dependent upon 
each other for existence." The favorite cultivated 
plant of these ants is the familiar buffalo grass. 

Co-operation in Plants. — Although in some cases it 
is difficult to distinguish between true parasitism and 
symbiosis, says Mr. George Clayton, in a recent paper 
on this subject, and to pronounce definitely that the 
host plant does not get some advantage from the para- 
site that feeds upon its juices, yet innumerable cases 
are known in which the two plants in union mutually 
benefit each other, and the term applied to such unions 
would be symbiosis. Symbiosis may then be defined 
as the associated existence of two or more plants for 
purposes of nutrition. 

Unlike parasites, two symbiotic plants living in 
union each supplies its partner with materials that 
the partner requires ; a reciprocity system being the 
rule of their combined existence. Many of the forest 
trees, common shrubs, etc., have attached to their 
roots fungoid partners which, absorbing from the 
ground moisture and mineral matters, hand these 
chemicals over to the larger tree, receiving in return 
starch and other organic materials, which the tree has 
formed in its foliage. The black poplar and many 
other plants have the thread-like filaments of fungi 
woven over their roots. 

In the first instance, the root which descends from 
the germinating seed into the ground becomes en- 
tangled with the myceloid filaments of the fungus al- 
ready existing in the soil, thenceforward the connec- 
tion continues until death. As the root grows onward 
the mycelium which invests it grows with it, ac- 
companying it whatever direction the root may take. 

The number of plants having syuibiotic relations of 
the kind described is very large, most of the Ericaceae, 
Coniferse and Cupuliferae co-operating with subterra- 
nean partners. It is notable that the chief species of 
flowering plants which are symbiotic are gregarious in 
character, and, like the oak, flr, heather, etc., form 
large forests, or moors, and one may be filled with 
wonder at the magnitude of the immense colonies of 
subterranean fungi which must exist interlacing them- 
selves at the roots of such forests of trees. 

It will also be plain why there is such a profusion of 
fungi of all kinds in forests and round the roots of cer- 
tain trees. The lichen is now almost generally ad- 
mitted to be of a composite character, each lichen 
being comprised of (1) a fungus made up of a web of 
myceloid threads with (3) an alga in its interior, the 
combination of alga and fungus thus forming the one 
lichen plant. 

The myceloid threads of the fungus, being most ex- 
terior, fulfill the function of gathering from the air 
moisture, while its partner, the alga, owing to its hav- 
ing chlorophyl, manufactures starch and other chemi- 
cals ; thus here, again, the partners supply each other 
with matter necessary for the life of both. 

A most interesting proof of this union is afforded by 
the fact that a lichen may be actually synthesized by 
sowing certain algae along with certain definite fungi 
in a favorable place, when the two separate plants 
amalgamate and interweave their cells, with the result 
that a lichen is formed. 



mainsail alone, and her total sail area will be from 
13,500 to 13,000 square feet. The distance from the 
deck to the hounds will be about 73 feet. The De- 
fender's principal gain in sail area will be in the main- 



ordinarily by a circular clearing from five to thirty feet 
in diameter, on which nothing is permitted to grow. 
This serves as a sort of parade and exercise ground. 
Around the clearing is a ring of luxuriant grass from 



sail, the spinnaker being somewhat smaller than that : three to twenty feet wide. On the seeds of this grass 
of the Vigilant. One of the most interesting features the insects subsist, planting it every spring and garner- 
of the Defender is the manner of working the sails. ' ing the crop in the autumn. Across the rings which 
All the halliards will be led below through tubes in surround formicaries run turnpikes a few inches wide, 
the deck, and they will be worked by means of power- connecting farm with farm for many furlongs, 
ful winches. In the region described there is practically no vege- 

The main sheet will also be led below, where it can tation except the gra.sses cultivated by these ants, 
be handled by a few men with the aid of a winch. The latter appear to keep down and exterminate all 
Possibly the .«ame may be done with the sheets of the other plants, such as cacti, grease wood and mesquite. 
head sails, but many of the details of the yacht are The plants naturally prevailing in that part of the 
still kept secret. Much of the heaviest work of triui- country are entirely absent from the most thickly 
ming sheets can thus be carried on below the deck, settled farming districts. In short, these insects have 
leaving the deck itself clear for other work. Our full developed an art of agriculture peculiar to themselves, 
page engraving represents the Defender as she will have made conquest of the land for their needs and 
probably appear at the race with spinnaker set. Our have artificialized certain cereals as thoroughly as 
smaller views give aside elevation and a half bow, h,alf I maize and barley have been artificialized by man. 
stern elevation. " Thus," says Prof. McGee, " the rigorous environ- 



i Sleepy Orass. 

In some parts of New Mexico there grows a grass 
which produces a somniferous effect on the animals 

; that graze upon it. Horses, after eating this grass, in 
nearly all cases sleep standing, while cows and sheep 
almost invariably lie down. It has occasionally hap- 

I pened that travelers have stopped to allow horses to 
feed in places where the grass grew pretty thickly, 
and the animals have had time to eat a considerable 

I quantity before its effects manifested themselves. In 

I such cases horses have gone to sleep on the road, and 
it is hard to arouse them. 

The effect of the grass passes off in an hour or two, 
and no bad results have ever been noticed on account 
of it. Cattle on the ranches frequently come upon 
patches of this grass, where they feed for perhaps half 

. an hour, and then fall asleepfor an houror more, when 
they wake up and start feeding again. 

I The programme is repeated perhaps a dozen times, 

' until thirst obliges them to go to water. Whether, 
like the poppy, the grass contains opium, or whether 
its sleep-producing property is due to some other sub- 
stance, has not been determined. — Pearson's Weekly. 
Mr. Frederick V. Colvill, Botanist United States De- 
partment of Agriculture, says : " The so-called sleepy 
grass mentioned in a recent article in Pearson's 
Weekly is known technically as Stipa viridula ro- 
busta and is known from reliable persons to have a 
narcotic effect on horses and other stock." 



j It is often supposed that boys in growing keep ahead 
of girls; but recent measurements disprove this. The 
boys, up to their eleventh year, were found torun about 
a quarter to half an inch taller than the girls. They 
, were then overtaken by the girls, who surpassed them 
I in height till their sixteenth year, when the boys again 
grew faster than the girls, and came to the front. 
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SUSPENDED EAK.WAY SYSTEMS. 
The subject of rapid transit is now at- 
tracting great attention in oiany of the 
large cities of the world, including Paris, 
Berlin, Boston and New York. Among 
recent projects for urban transportation 
is one in which the cars are suspended 
and the motive power is electricity. In 
this form of aerial railway a derailment 
would be practically impossible, the cen- 
ter of gravity being very low. 

M. Langen has designed such a road 
for Berlin and other places, and the sys- 
tem is adapted both for ordinary rapid 
transit or for high speed service, for he 
considers that the enormous speed of 186 
■liles per hour may be attained. We 
give some illustrations of his design. 
Figs. 1 and 3 show an elevation and sec- 
tional view of the electric motor and its 
mode of attachment to the car. The de- 
railment of the wheels is prevented by 
the friction plates. The wheels are se- 
cured to the motor case in the usual way 
and are supplied with springs to take up 
shocks. The car is fastened to the motor 
through the medium of a center pin, e, 
which permits of a certain amount of 
lateral play. The oar is suspended by 
springs which render riding easy. Each 
truck has four wheels. Each car is pro- 
vided with two motors as shown in Fig. 5. Each truck 
is also provided with brakes which seize the rail at 
both the top and bottom. 

In addition to the invention of the passenger car, 
M. Langen has designed an inspection car, which is 
suspended in the same manner but has only one elec- 
tric motor. On the other truck is a gas or petroleum 
motor which actuates the running gear if the supply 
of electricity fails. If the motors of the cars or the 
supply of electricity should fail, owing to a break in 
the line, the passengers c a n b e conveyed t o one o f the 
cars of the other line. The expense of the new system 
is not as great as in most other schemes for aerial 
transportation. The cars make comparatively little 
noise and curves are passed with ease. The girders 
which support the tracks are 
constructed on the cantilever 
plan and are secured to 
columns, various styles of 
which have been devised to 
suit the conditions of the 
streets on which the railway 
is to be built, as a single 
column and double column 
support. Fig. 5 shows the 
trial line which has been 
erected at Deutz, which is 
across the Rhine from Co- 
logne. Fig. 6 shows a design 
forthe suspendedelectricrail- 
way intended for a crowded 
Berlin street. The cars seat 
fifty persons each and access 
to them is gained from sta- 
tions which are built at con- 
venient intervals. The current is supplied to the 
motors by three wires which are carefully insulated 
and protected from contact with other wires. The 
current is supplied on the well known block system, 
and if a car should be tem- 
porarily stopped between 
stations, there is no chance 
of the next car colliding, as 
no electricity is supplied 
to the block following the 
one where stoppage oc- 
curs until the car which 
has stopped has left the 
block. An electric brake 
is als» automatically ap- 
plied. 

The first concession 
which has been given to 
the promoters of the 
Langen system has been 
granted by the cities of 
Elberfeld and Barmen. It 
is decided to build within 
a year an aerial line be- 
tween the two cities. The 
contract was signed to- 
ward the end of the year 
1894. For our engravings 
anil the foregoing particu- 
lars we are indebted to the 
Revue Universelle. 

Coming now nearer 
home, we will give a few 
particulars of the system 
proposed for New York 
City and vicinity by Mr. 
J. R. Hawkins, of Mount- 
ainville, N. Y. It is a very 




Fig. 3.-THE CARS SUSPENDED OVEE A CANAL. 




TRIPLEX SERVICE RAPID TRANSIT SYSTEM. 



comprehensive plan, specially designed to meet and 
accommodate the great and rapidly increasing popula- 
tion of this metropolis. He designates it the Triplex 
Service Rapid Transit System. Suitable piers or towers 
are located at intervals, from which several independent 




Figs. 1 and 2.-ELEVATI0N 



SECTION 



ELECTRIC MOTOR. 



tracks are supported on the suspension plan, and from 
trucks on these tracks the cars are suspended. The 
cars of the different tracks may run at different speeds. 
The lower line of cars is intended to accommodate the 




Fig. S.-SIJSPENDED ELECTRIC RAILWAY-TRIAL LINE AT DEUTZ, NEAR COLOGNE, 



street travel, and the cars will be sus- 
pended, say 16 feet above the surface of 
the ground, suitable places with steps 
being provided where the cars stop for 
passengers. The inventor says : Ttje pas- 
senger does not have to step in front of 
a passing vehicle, thus endangering life, 
does not have to wait for a vehicle to 
pass ; and the car, when boarded, does 
not have to wait for any obstructing ve- 
hicle to pass or get out of its way while 
running, and is ready to proceed at once 
when boarded, and can continue its jour- 
ney with unabated speed, until a passen- 
ger is ready to board or land, thus saving 
from ten to twenty per cent of time, be- 
sides the saving of time to all other traffic, 
by leaving the street almost entirely free 
for all other vehicles. 

The three roads combined, of the sus- 
pended triplex system, can be built to 
carry twice the number of passengers 
that all the New York roads combined can 
at the present time accommodate, while 
the cost tf construction will be compara- 
tively small. 



Bilge Keels. 
Sir William White, K.C.B., LL.D., 
the Director of Naval Construction, was 
the author of a paper entitled "Notes 
on Further Experience with First-class Battle Ships," 
which was read at the recent meeting of the Insti- 
tution of Naval Architects. In the course of his 
paper, Sir William said that, as an experiment, the 
Repulse had been fitted with bilge keels, so that she 
might be tried in company with sister ships belonging 
to the Channel Squadron. These keels are about 300 
feet in length and 3 feet deep. 

The Resolution (without bilge keels), by orders from 
the Admiralty, had been purposely kept in very nearly 
the same condition of stability as the Repulse. Com- 
paring the returns from these two ships, it appears 
that the Resolution on one occasion reached a maxi- 
mum inclination to the vertical of 33°, whereas the 
Repulse never exceeded 11°. The mean angles of oscil- 
, lation were, of course, consi- 

derably below these maxima 
— probably about one-half. 
The Royal Sovereign and 
Empress of India were also in 
company. The condition •f 
coal stowage in these two 
ships at the time gave them 
greater stiffness and a quicker 
period, which, under the con- 
ditions of weather and sea, 
caused rather heavier rolling 
than in the Resolution. In 
view of this experience, al- 
though the trial was limited, 
and not representative of 
many conditions occurring at 
sea, it was decided to fit all 
the other ships of the class 
with bilge keels similar to 
those which had proved so effective in the Repulse. 
This work was completed for the ships of the Channel 
Squadron during their annual refit last summer. It 
has since been carried out in all the other ships of the 

class. On the cruises of the 
Channel Squadron which 
have taken place since 
bilge keels were fitted there 
have been but few oppor- 
tunities of obtaining proof 
of their practical value. So 
far as experience has gone, 
however, there is a con- 
sensus of opinion among 
officers in command that 
rolling has been greatly 
reduced by the bilge keels. 
As regards the influence 
of bilge keels on speed, the 
practical test of actual ser- 
vice proves that there is no 
sensible reduction in speed 
for power, or material in- 
crease in coal expenditure 
for a given speed, at a 
given draught, and with 
the bottom in similar con- 
dition. 

• »-•-• 

A Texas hailstorm on 
April 34 made sieves of 
frame houses, blockaded 
the Great Northern Rail- 
road, and killed large 
numbers of live stock. 
The hailstones are said 
to have been as large as 
hen's eggs. 
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English Locomotive Cabs. 

Writing to Engineering (London) Mr. Clement E. 
Stretton severely criticises the English practice of de- 
priving locomotive engineers of all shelter from the 
weather while engaged in the performance of their 
duties. He says : 

The recent collision at Binegar, which was caused by 
the driver and fireman trying to obtain shelter upon a 
bitterly cold night when running tender first, should 
be the means of obtaining far more protection for en- 
gine drivers than they at 
present have. Unfortu- 
nately several locomotive 
engineers appear to still 
hold the old opinion that 
"to provide a comfortable 
cab would render the men 
careless," and also add to 
the cost of the engine. The 
wishes and requests of the 
engine drivers and firemen 
to be provided with better 
cabs, and also that those 
engines which regularly 
are working tender first 
should be provided with 
weather boards upon the 
tenders, seem to receive 
very little attention, for 
nothing has at present 
been done to provide better 
protection to drivers gen- 
erally. 

Probably no greater dif- 
ference in "cabs" can be 
seen than in the various 
engines working over the 
metropolitan lines, where 
the engines of one com- 
pany will be found to have 
a complete "cab" and 
shelter provided for run- 
ning in either direction, 
but the engines of another 
company have no covering 
whatever over the men 
why various engines, 



the folly of this mode of procedure, and contented him- 
self with merely shaking and tossing his head. Then 
J.JJ. took up the attack, walking round and round the 
tree, shouting loudly and calling Mr. "Bisa" all kinds 
of names ! After this some canes of the succulent su- 
gar plant were introduced, and the poor beast, being 
in a very low condition, soon learned to take them out 
of his master's hand, though showing some shyness at 
first. In course of time he would allow himself to be 
patted, and eventually became so tame and fond of his 




Fig. 6.-PE0JECT FOR AN ELECTKIC SUSPENDED RAILWAY FOR BERLIN. 



There is no possible reason master as to leave the herd and come up to the veran- 
performing the same service, | da when called, and receive scraps from the table as 
should be so differently constructed, nor is there any his reward. Of course he had to do his daily task on 



reason why the American engine driver should be able 
to perform his duties in comfort and yet that the same 
protection should be refused to the English driver. 



SPORTING OXEN AND BUFFALOES. 
A correspondent of the Graphic, London, writes from 
India : Some years ago a friend of mine, known in 
the district as J. J., was manager and part owner of 
a Behar indigo factory. Being short of factory oxen, 
he purchased from some natives a number of buffaloes 
to work in the plow. Among this draught was a full 
grown bull which was of such a savage and morose 
disposition that the na- 
tives could do nothing with 
him — he would charge 
them again and again, and 
could only be approached 
by jamming the herd in a 
mass round him in the 
"Bail-Khana," or bullock 
house. J. J. was rather a 
good hand at breaking in 
I'Cutcha" horses; thefancy 
took him to try and tame 
the bull buffalo. So he 
told his "jemadah" to have 
the animal securely fast- 
ened in the shade of a large 
pepul tree which grew in 
the compound in front of 
his bungalow veranda. 
Then he forbade any of the 
servants to go near, and 
took the entire charge of 
the "bisa" himself. For 
a long time he fed him 
very sparingly, and when- 
ever he was passing the 
pepul tree he would go 
near and talk to the bull 
in a full deep voice ; some- 
times using very flowery 
Hindostani, in which he 
made frequent allusions of 
a defamatory character to 

bull buffaloes in generalandthedirect ancestors of this 
one in particular. These remarks were often emphasized 
by recourse to a rather heavy bamboo " lathi " which 
was kept handy. The animal would charge J. J. in 
the most savage manner, but as he was securely fast- 
ened to the tree, and his trainer took good care to keep 
some little distance beyond the end of his tether, these 
onslaughts were of little avail. Moreover, they were 
always >iiet by a sharp crack on the nose by the afore- 
said bamboo. Soon the "bisa" began to awaken to 



the cultivation, but showing himself still uncertain 
with the native plowmen, the planter devised the plan 
of utilizing him as an ambush for wild duck shooting, 
these birds being quite accustomed to the herds of vil- 
lage buffalo which graze along the margins of the jhils 
and lagoons. After some practice this bull became 
very steady under fire and enabled his master to make 
some big bags. 

A correspondent of the N. Y. Sun says : " I made a 
good deal of money in the early days of California, 
when we used to stalk wild geese with oxen. Stalking 
geese with oxen may sound a little queer, but that's 



every cent I had in a gold mine venture. In all the 
counties bordering on the bay, and in fact all along 
the coast, wild geese occupied the wide and open 
plains by the hundreds of thousands. I have seen more 
than a thousand acres of these big fowl pasturing in a 
solid block, and that many cattle feeding couldn't 
have cleared the grass away as completely as those 
geese did. I heard that the killing of these geese for 
market had grown to be a great industry, and that 
some men were getting rich at it. Ranchers were also 

offering a bounty for the 
geese, as cattle raising was 
becoming an important 
business, and the geese pre- 
empted so much of the 
pasture area that the loss 
was serious to the cattle 
men. I scraped enough 
money together to buy a 
gun, and abandoned gold 
mining for goose hunting. 

" When hunting for wild 
geese on those plains first 
began, the hunters were 
able to crawl up on them 
as they ffd and get within 
easy gunshot. But the 
geese soon got on to the 
sportsmen, and by and by 
no one could get within 
half a mile of a flock. Hid' 
ing in grass blinds was tried 
and worked well for a time, 
but the cunning geese sized 
the blinds up at last and 
wouldn't come anywhere 
near a bunch of grass. So 
something had to be done. 
Some one had noticed that 
cattle feeding on the plains 
could crop the grass al- 
most on the heels of a host 
of geese, and the fowls took 
no notice of them. He 
had an ox that was even 
tempered and accommodating, and one day he turned 
it loose and let it feed along toward where a tremen- 
dous flock of geese were pasturing. Now and then 
he'd hurry the ox up a little, walking close to it on the 
side away from the geese. By and by the ox got close 
enough to the geese to satisfy his owner, who stood 
still until the ox had passed on out of the way. Then 
he emptied one barrel of his gun into the flock on the 
ground and gave it the other as the birds rose. He 
picked up sixty-two geese. The ox was somewhat 
surprised, but didn't object to repeating the operation 
next day, when it was equally successful. Geese were 
worth a dollar apiece. That was the origin of stalking 
wild geese with oxen. In less than a month there 
wasn't a goose hunter along the coast who didn't have 

a goose-stalking ox." 




A SPORTING BUFFALO. 

the way we used to hunt 'em in the early days. A 
good stalking ox, I want to tell you, was a valuable 
bit of property forty years ago in California, and we 
used to talk about him and discuss his points just 
about the same as sportsmen nowadays discuss the 
points of their bird dogs. A good stalking ox could 
earn his owner anywhere from $50 to $100 a day if the 
owner himself was any good, and enjoyed the sport as 
much as the hunter did. 

"I went to California in 1851, and promptly dropped 



Tlie Toothpick Industry. 

Insignificant articles like 
the toothpick represent the 
investment of millions of 
capital, the employment of 
skilled labor, utilization of 
the latest inventions, the 
consumption of vast quan- 
tities of wood, and the 
operation of a long line of 
complex activities. These 
small articles play an im- 
portant part in the eco- 
nomies of all civilized na- 
tions. To stop at once the 
manufactureof toysandall 
not really needful articles 
in these nations would be 
to put a stop to a large 
part of the working and 
producing forces that con - 
stitute the origin of civili- 
zation. Some European 
nations live mainly by their 
work on articles that are 
really only mere toys and 
playthings. In the United 
States we are rapidly add- 
ing to our productions all 
the wares that find favor 
abroad, while we have 



originated scores of novelties in the amusement line 
that are being sold and imitated abroad. There is in 
humanity a chord that responds to the touch of 
frivolity, adds the American Wood Worker, and that 
chord has enabled the inventors of ingenious nothings 
to coin fortunes out of their trifles. 



^ 1 ■ I » 



The eastern hemisphere, on which dwell 92 per cent 
of the population of the world, has 170,792 miles of rail- 
road, or 46 per cent of all railroads. 
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Sbop Pbotograpliy, 

James F. Hobart tells, in the Iron Age, how to select 
the necessary apparatus, the material, and how to io 
the work of photographing machinery and other goods. 

Photography has become so necessary to the manu- 
facturer that he can no more do without it than he 
can dispense with the draughtsmen who design his tools 
and machinery or the salesmen who turn the manu- 
factured products into cash. Notwithstanding that 
photography is so valuable, the manufacturer has not 
employed it to the extent he might, and by all but a 
few concerns photographing is done in a loose, hap- 
hazard manner, sometimes by one and sometimes by 
another " photographer to the trade," who may chance 
to be available at the time pictures are needed. As a 
result, there is not even a ghost of a system in the pre- 



up the camera so that the image of the figure almost 'close $5, for which please send me," etc. Mr. A. E. 
covers the ground glass. Then, with a nice straight Dye says: " Cyclopedia received. Am delighted with 



it. Just what I have felt the keenest want of for years." 
Mr. Charles E. Cole says : " I think it is the finest 
thing of the kind I ever saw. May its sale never stop 
until every family in the civilized countries of the 
world has got a copy." 



paration of pictures or in the sizes used. Neither are gle lens. In cases where the room in which a picture 
they got out always at the time and in quantities to has to be taken is limited, as when photographing a 
suit the man who pays for them. Another thing is large machine in a small room, the wide angle lens is a 
the ownership of the negatives. The photographer j necessity. If expense is no object and the shop is to 



edge, test the lines on the ground glass. If they are 
perfectly straight, the lens is rectilinear. If the lines 
are not straight and the figure as perfect a square as 
the one in the drawing, then the lens must be discarded 
for a better one. 

A good lens for photographing machinery can be -. ■» '-»-*-^ 

purchased for |35. It will cover an 8 X 10 plate in good 'i'he De niare Incandescent Gas Burner. 

shape. Two kinds of lenses are made, one kind being Public attention is being given in Paris to a system 
known as " wiie angle," that is, it will put into the ' of incandescent gas lighting to which the name of the 
picture anything coming within an angle of 90° to 100°. ! inventor, M. De Mare, has been given. The arrange- 
The ordinary lens will not take in more than 50° or 60°, 1 ment consists of an atmospheric burner-fitting designed 
and this kind is much better for making pictures of to be easily attached to an ordinary burner point. This 
machinery, because the perspective of a machine is not i fitting is of extremely ingenious design and construc- 
made so prominent with a narrow as with a wide an- tion; being probably the smallest and most compact 

air and gas mixing apparatus ever successfully used 



for this purpose. It is professedly designed upon the 
principle of the Giffard injector. The mixed gas and 
air issue at the top of the fitting through a slit, which 



claims them, and as he has got them, and possession is ! pur<'hase a first-class photographic outfit, then both a causes the flame to spread in the regular batswing 



said to be nine points of the law, he generally keeps wide angle and an ordinary lens should by all means 

them and makes the manufacturer await his pleasure, be included in the list and both made to fit the same 

Indeed, it has been stated that the only way to get a j flange on the camera. For the $100 limit we must be 

negative away from a photographer is " with a club," I content with a single lens, and that is one covering not the heat of the atmospheric flame these fibers become 

and there seems to be a good deal of truth in the ' more than 60°. ■ highly incandescent, and yield a brilliant hght. The 

statement. The developing trays are next to be selected, and if effect is certainly striking; and as neither chimney 



shape. Across the flame is suspended, by means of a 
brass yoke, a length of twisted platinum wires, carry- 
ing a row of what appear to be asbestos fibers. In 



Once equipped with the required apparatus, the 
necessary material and " know how," photographs can 
be turned out at will, and usually in a small fraction 



there is a handy pattern maker in the shop, he can | nor globe is required to enable the light to burn satis- 
save that item of expense by making some neat pine factorily, and the incandescing material is not woven 



into any textile form, the simplicity and cheapness of 
the arrangement are obvious. For street lighting, 
clusters of these burners are used in Paris with good 



frames of the size required for the trays, and then set- 
of the time required by professional photographers to ', ting a pane of glass in a rabbet made for that purpose 
deliver the same amount of work. This is not because i inside each frame. The slass must be set with shellac 
the shop operator can do work quicker than thp pro- or asphaltum varnish, and the entire frame should also effect. Before lighting, the fibers, being flexible, will 
fessionaJ, but because he has only one man's work to be given several coats of the same substance. This stand any reasonable amount of handling; and it is 
look after, instead of having to cater to twenty or method makes trays with transparent bottoms, and said that one string will last for 1,500 hours of light- 
thirty custouiers at once, when, perhaps, all of them they are nice ones to work with. Some concerns use ing, and be serviceable to the last shred. The con- 
want their work first, and '■ day before yesterday " at ; wooden trays with wooden bottoms as well. They are sumption of gas in the De Mare burners is limited to 



that. 

The apparatus and material that should be purchas- 
ed to begin with need notcostnnore than $100, although 
as the operator gets into the business he will become 
acquainted with many "conveniences and luxuries" 
which he will want, and which will brins the cost to a 
somewhat higher figure. To begin with, purchase a 
camera, tripod and lens, one or two double dry plate 
holders and a focusing cloth. These comprise the 
articles necessary for exposing the plates. For de- 
veloping the negatives there must be provided three 
trays, at least 10 x 12 inches, a glass graduate for 
measuring the developer and two or three bottles in 
which to keep the developing solutions. 

For making pictures from the negatives there will be 
needed two " printing frames," three trays, and an- 
other bottle or two. For the trays, those used for the 
negative developing can be used, but it is better to get 
one large tray, at least 15 X 19 inches, for toning 
prints, to be kept for that purpose exclusively. When 
it comes to mounting the prints on cardboard, there 
will be needed only a soft bristle paste brush, although 
some of the luxuries of the art will probably soon be 
obtained, consisting of glass forms for trimming the 
prints and a burnisher for finishing up the pictures 
after they are mounted. This operation (burnishing) 
is a very important one, but a burnisher is expensive, 
costing about $25, and in all large towns there are 
dealers in photographic material who will burnish 
prints at a small cost. 

The camera should not be less than 10 x 12 inches in 
size, and a picture of that area will be large enough to 
show up any ordinary machine. A good 10 x 12 camera 
can be purchased for $25. It should have a rising 
front and swing baek. The rising front enables tlie 
operator to throw the image a little more toward the 
top or the bottom of fcheplate,thus making a change in 
height without moving the camera itself. The swing 
back is to keep the perpendicular lines of the machine 
vertical on the picture. It is often desirable to tilt 
the camera up or down a little, or even considerably, 
in order to get the whole of a tall machine on the 
plate, or, perhaps, to show the top as well as two sides. 
This can be done, but the plate which is to form the 
negative is tilted so that the picture of the object ap- 
pears wedge shaped. 

Perhaps one of the best illustrations of the use of the 
swing back that can be made is to set up a plain board. 



I good when large sizes are necessary. 



The cost of the articles necessary is about as fol- 
lows : 

Camera an* tripoi $25.00 

Lena . 3500 

Three 9X11 trays, at $1.U5 4.95 

Two 8x10 plate hoMers 8.00 

Focusing cloth 50 

8-ounce glass graduate , . 50 

Two 8x10 printing frames 1.00 

One large tray, 15x19, for toning 4.00 

One 2-quart flnteii glass funnel 70 

One 3-inch brush for pasting prints 50 

One 3-inch camel's hair brush for dusting plates 50 

One box (oneiioz.)iiry plates, 8X10 2.40 

1 ounce pyrogallic acid 45 

1 pound carbonate of soda (sal soda) 10 

1 pound sulphite of soda 45 

5 pounds hyposulphiteof soda 35 

1 pound ground alum 10 

1 ounce sulphuric acid 12 

15 grains chloride of gold 60 

1 pound chloride of sodium (common table salt). 4 

8 ounces nitrate of silver in crystals 6.00 

Onepackageroundfilterpaper, 13-inch 55 

100 negative envelopes 75 

One dozen sheets albumen paper 1.00 

One dozen sheets, 8x10, ferro-prussiate paper 4.5 

One quire non-actinic orange paper 50 

100 card mounts, 10x12 2.75 

One quart parlor paste 5$ 

Total $97.76 

This estimate comes within the $100, and by the 
time the first picture has been made the balance of 
$2.24 will be found in demand for little things of con- 
venience in the dark room. 



2% cubic feet per hour; and the illuminating power 
is stated to be 25 candles. 



Unsolicited Testimonials. 

We have received a largenumberof unsolicited testi- 
monials for our " Scientific American Cyclopedia of 
Receipts, Notes and Queries," of which the following 
form a part. Professor Edward S. Holden, of the 



Fliotosrapbs of Iiij^litning. 

Mr. J. N. Jennings, of Philadelphia, and of the 
Philadelphia Photographic Society, gave an interest- 
ing exhibition of views of lightning before the Society 
I of Amateur Photographers, in this city, on the 14th 
'inst. , which proved, in his estimation, that the artists' 
conception of lightning, as depicted by them, was 
I wholly wrong. He had illustrations of the earliest 
j ideas of lightning gathered from the records of the 
ancients; lightning as the Western Indians sketched 
it; a comparison of the discharge of electricity over 
: the surface of a dry plate, between the two ter- 
minals of a Holtz electrical machine, with the appear- 
ance of iron filings on a piece of glass or paper as 
arranged between the two poles of a magnet when the 
latter is placed under the paper, and a comparison of 
a heavy discharge spark from such machine with an 
ordinary lightning flash. A photograph of a silver 
dollar laid on the surface of a dry plate and illuminated 
by the faint discharge of electricity about it was very 
novel. 

Other pictures represented the curious tree like ap- 
pearance of lightning, and the dark branches or black 
branches seen to emanate from the side of the stroke. 
Mr. Jennings stated that when the picture was made 
he observed, at the time of the flash, these branches 
had the appearance of a deep orange color, which ac- 
counts for the phenomenon of their taking black on 
the sensitive plate. A peculiar phase of a single flash, 
separating into two branches going in the same direc- 
tion downward, the path of one being further off than 
the other, on account of the lateral action of the wind, 
was shown. There were views of veritable thunder- 
bolts, where two separate flashes run into each other. 
Also views of flashes shooting upward from the earth. 
He showed a comparison between a sheet of glass 



Lick Observatory, says : " It is a mine of useful infor- 
mation set forth in a simple manner, and it will be cracked by heat with the form of a lightning Hash, 
found of value to all who have to do with practical and closed the series by showing a view of a flash 
matters — as who has not, nowadays ?" Mr George F. taken from the rear end of a railway train in mo- 



Kunz, the gem expert, says : " "The Scientific Ameri- 
can Cyclopedia of Receipts ' cannot fail to be highly 
valuable to artisans of all kinds, such as jewelers, sil- 
versmiths, microscopists, and many others who are 
desirous of obtaining recipes for making, repairing 



tion, which had the appearance of a broad ribbon 
of light — very remarkable. He proved that it could 
not have been due to the local movement of the 
camera, but gave as a possible explanation that it 
might have been produced because of a single stroke 



and adjusting a great variety of articles with which separating it into two parallel branches near together. 



say 16 feet long. Erect this board on one end, then set they are constantly coming in contact." Professor W. 



up the camera in front of it and tilt the machine so 
that the top of the board is visible on the ground 
glass. A close inspection of the image will show that 
the top is very much narrower than the bottom, 
making a wedge-shaped picture, which is far from be- 
ing a correct representation of the object itself. In 



F. Watson, of Furman University, says : " It exceeds 
iTiy expectations. I believe it to be the most compre- 
hensive and reliable work of its kind that has ever 
been published." Robert Bond, M.D., says: "It 
pleases me to say that no other book I have would I 
exchange for it could I not duplicate it I have used 



order to correct this error, the swing back must be 1 several of the formulas and have had absolutely no 
used, and so changed that the ground glass will stand I failures when I use pure materials. Being a chemist, of 
perpendicular. Then, no matter how much the course I know how to select. In fact, some of your for- 
camera itself may be out of level, the picture will be '■ iimlas are marvelous." The Rev. C. C. Brown says : 
perfectly symmetrical in all its parts, provided the lens j " Your 'Cyclopedia of Receipts' is a wonderful book. I 
is rectilinear, as it should be. The glasses must be so ■ reinked the ribbon that I am now using by following 



one nearly back of the other, which would make the 
light from each merge on the plate and give the effect 
of a broad ribbon of light. 

The views were very instructive, in showing the 
many phases of lightning and in correcting false ideas 
on the subject. Photographers generally should be 
prepared to catch views of lightning, in order that it 
may be studied photographically as effectively as 
astronomy is now done. 



proportioned that pictures of all objects are not dis- 
torted by being reduced more or less to a circular 
form, as is the case with some of the cheap view lenses 



The Deserct niusenni. 

In our description of the Deseret Museum, Salt Lake 
City, in the Scientific American of April 20, the size 
of the main lecture hall was erroneously given as 16 by 
32 instead of 66 by 32 feet, as it should have read. The 



the directions given in the book ; I have also made a 

splendid hektograph and a supply of ink." Mr. M. E. 

Lee says : " I am so captivated with your ' Cyclopedia museum was represented by its president. Dr. James 
inthemarket. A very sood test for a lens is to draw | of Receipts, Notes and Queries,' that I desire another j E. Talmage, at the Dublin meeting of the MuseiUQS 
a large square on a piece of paper or board, then set ' for a new year's present to a friend of mine and in- ' Association in June of last year. 
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Columbia College Library. 

President Seth Low, of Columbia College, New York 
City, has given one million dollars to build the new 
library building, which will be erected on the new site 
of the college at One Hundred and Sixteenth Street, 
New York. Mr. Low wishes the library building to be 
a memorial to his father, the late A. A. Low, "a mer- 
chant who taught his son to value the things for which 
Columbia College stands." The new library will be 
erected in the center of a terrace occupying the high- 
est point of land of the new site and will be the center 
of the imposing group of buildings. Access to the 
facade of the new building will be gained by a flight 
of steps 335 feet wide, which lead to a subordinate 
flight 140 feet wide, which, in turn, lead to the main 
terrace on which the library building will be erected. 
The classic building will be in the form of a Greek 
cross, and will be surmounted by a dome at the inter- 
section of the arms. The summit of the dome will be 
136 feet above the upper terrace. Bronze doors will 
tfive entrance to the portico, from which the richly 
ornamented vestibule will be reached. Marble door- 
ways will lead thence to the president's room and the 
office, on the left and right respectively, while directly 
ahead the vestibule will open into the main reading 
room, which will occupy the whole space beneath the 
dome, which will be 70 feet in diameter. From the 
four piers of limestoneat the comers will rise four richly 
coffered vaults, which correspond to the four arms of 
the building. These vaults will be 17 feet deepand 
will end in semicircular windows, 44 feet wide and 32 
feet high. A marble and bronze colonnade, 39 feet 
high, will connect the i»iers and support a gallery 
adorned with statues of heroic size beneath the great 
windows and at the level of the second story. The 
colonnade gives access to an ambulatory surrounding 
the reading room, and thence to the halls and special 
libraries occupying the four wingsof the building, also 
to the four stone staircases leading to the upper 
stories. The northern arm of the library is set apart 
for the law library, the western for the administration, 
the eastern for the Avery architectural library, while 
the southern is occupied by the vestibule and adjoin- 
ing chambers before mentioned. 

The second story contains the trustees' room, the 
president's private room, special libraries, etc. The 
third story will be devoted to lecture rooms, of which 
there will be ten, and to rooms for officers of the college. 
The main depository for books will be situated in the 
basement of the building, which is entirely above 
ground. The design of the library has been prepared 
by Messrs McKim, Mead & White. It will be con- 
structed of buff Indiana limestone. 

The library of Columbia College is one of the most 
remarkable collections in the country, the number of 
volumes in 1893 exceeding 160,000. Though primarily 
intended for the use of the students, a generous hospi- 
tality is extended to scholars or to any one who is mak- 
ing special investigations. 



PROTECTING THE PIPES NEAK ELECTKIC RAILWAYS 
FROM ELECTROLYTIC ACTION. 
Since the general introduction of trolley roads in 
the streets of towns and cities, numerous cases have 
occurred of damage to water, gas, and other pipes 
from the fact that the ground has be- 
come charged with electri(iity, and an 
electrolytic action thus set up by the es- 
caping current, quickly destroying the 
pipes within its influence. To obviate 
this difficulty the improvement repre- 
sented in the accompanying illustration 
has been patented by Mr. Richard Wat- 
kins, of No. 1909 M Street, Sacramento, 
California. The current is supplied by the 
generator to the trolley line in the usual 
way, and the generator is also connected 
with the rails and with the pipes in the 
street, these pipes being connected 
with the rails at frequent intervals and 
at points where the connection may be 
most easily made. The conductors 
should be large, so that the current will 
flow easily, and they are brazed or other- 
wise flrmly secured to the rails to make 
good contact, while connection with the 
pipe is preferably made by means of a 
plug screwed into the pipe, but without the nse of lead, 
solder being applied to make sure of a tight joint. 
By thus utilizing the street pipes for return conduc- 
tors the current passes freely back to the generator 
and there is no chance for electrolytic action. 



any authentic case of retardation where the depth of 
water was six times the draught amidships. Very 
broad ships required a slightly greater draught than 
ships of ordinary proportion, while the greater the 
speed, the more need for great depth. This was 
because shoal water produced but little effect upon 
any but the wave resistance, and at slow speed the 
wave resistance was very small. It, however, increased 
with the speed. In the case of a very fast ship, the 
wave resistance might well be 10 per cent of the total 
resistance at 10 knots, and be 60 percent or more of 
the total at 31 or 32 knots. An increase of one-flfth in 
the wave resistance would mean but 3 per cent at 10 
knots, while an increase of one-flfth in the wave re- 
sistance at the high speed would mean an increase of 
12 per cent in the retarding influences; and this, of 
course, means an increase of engine power. 



A SIMPLE AND EFFECTIVE STUMP PULLER. 
The tripod frame of this stump puller has two of 
its legs provided with wheels, to facilitate moving it 
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WILSON'S STUMP PULLEK. 



about, and to the third leg is swiveled a shoe, the head 
block at the top being preferably of metal, and hav- 
ing a conical opening, a half round washer resting on 
the block above the opening. The improvement has 
been patented by Mr. James D. Wilson, of Montague, 
Mich. Secured in any suitabl*^ way to the stump is a 
lifting shaft at whose upper end is a cap, the shaft 
having an exterior thread, preferably of two and a 
quarter inch pitch, and an adjustable clutch on the 
shaft, below the head block, is adapted for locking en- 
gagement with the lower end of a hollow shaft through 
which the lifting shaft passes. The interior of the 
hollow shaft has a thread engaging that of the lifting 
shaft, and the hollow shaft has a flange at its upper 
end and an exterior thread, preferably of four and a 
half inch pitch, the hollow and the lifting shafts being 
shown in their normal position in Fig. 1. A nut rest- 
ing on the washer receives the exterior thread of the 



and is afterward raised more rapidly by the coarser 
thread on the auxiliarv shaft. 




WATKINS' METHOD OF PREVENTING ELECTROLYSIS OF STREET PIPES. 



hollow shaft, the shape of the washer and of the head 
block permitting the lifting shaft to be somewhat in- 
clined without becoming cramped. Arms projecting 
from the nut are secured to a lever or sweep to which 



Solid Stream Forms. 

Mr. D. W. Taylor, United States Naval Constructor, 
the gold medalist, read a paper recently before the In- 
stitution of Naval Architects, in amplification of that 
read a year ago on "Solid Stream Forms, and the 
Depth of Water Necessary to Avoid Abnormal Resist- 
ance of Ships." There was plenty of experience, he 
said, to establish the fact that in water only three 
times the draught of a ship the progress of that ship 
was materially retarded, but be wasunableto discover 



Improved Boat.Iowering Devices Needed. 

Commander Tupper, of the Royal Navy, in a recent 
number of the Nautical Magazine, makes the follow- 
ing suggestions : 

What are the means of hoisting out boats ? Simply 
by the use of curved davits secured to the ship's side 
and capable of swinging outboard, as may be required, 
if the vessel is on an even keel; if the vessel is not on 
an even keel, it is with considerable difficulty, and 
much shoving with spars, etc., on the davit heads, 
that the davits on the side with "heel from " can be 
turned out, and of course this difficulty increases with 
the angle of heel. Again, assuming that the davits 
have been placed in the outboard position, then 
comes the difficulty of lowering the boats and disen- 
gaging them without bilging the boat against the 
ship's side or capsizing her in the act of disengaging; 
with the lee boats this difficulty is minimized, but 
with the weather boats it is always a very serious 
matter. It therefore amounts to this, that in cases of 
collision and grounding, when the boats are most 
wanted quickly, it is more than probable that only 
half the complement of boats can begot out at all. 

How can these defects be remedied ? I. By improv- 
ing the form of davits. II. By fitting the davits with 
jackstays from the commencement of the curved part 
to the water line, fitting runners on these jackstays 
and securing them to the lower blocks of the boat's 
falls, which should disengage from the slings directly 
the boat becomes waterborne. 

As to I. Improvements in the form of davit. I may 
mention: (a) That in the Royal Navy some davits are 
fittt'd with a horizontal toothrack into which a worm 
works ; that is, cogs are fitted round the stem of the 
davit and a spiral screw fitted on the gunwale; this 
screw is revolved by a handle, and working in the 
cogs causes the davit to revolve in any required direc- 
tion. It is a most convenient arrangement and would 
enable davits to be turned outboard on the side with 
heel from, when other means could not be effectively 
used, (b) I have seen a form of davit in use in the 
American navy which has rather taken my fancy; the 
davits are straight bars of iron or steel; their lower 
ends are T shaped and rest in eye bolts close to 
the waterline, their upper ends carry the upper pur- 
chase blocks of the boat's falls in such a manner that 
the boat is slung from the stem and stern posts, and 
swings in bet ween the two davits, the tumblehomeof 
the ship's side giving sufficient angle for the keel of 
the boat to rest on the gunwale of the ship, and be 
secured there or transported from there to amidships 
on a trolley if more convenient. Now with this form 
of davit you could always get a boat out by forcing 
the davits away from the ship's side by screw or hy- 
draulic jacks, and when the boat is hanging over the 
water you can lower davits and boat together, keep- 
ing the boat close up to the davit head until there is 
no chance of her being stove against the ship's side 
when the falls are lowered. 

(c) Another and a very good form is a curved davit 
pivoted and hinged on the gunwale itself, having a 
permanent screw jack fitted to it. In this case, when 
the boat is hoisted and the screws are 
close home, the boat rests in the curves 
of the davits well inside the gunwale, 
and when the screws are out to the full 
extent the boat is suspended over the 
water well clear of the ship's side. 

In both (a) and (c)jackstays could easily 
be fitted; in (b) they are not necessary, 
but could be fitted to the davits them- 
selves from the heads to water line. 
All these forms are, to my mind, much 
su perior to the usual boat's davit. 

But in addition to more efficient davits 
surely every well found mail steamer 
should carry a large kind of unsinkable 
boat, something after the style of the old 
troop boat carried in some of our troop 
ships, which could be launched from 
whichever happened to be the leeside, 
and also capable of automatically disen- 
gaging itself and floating if the ship sank 
before there was time to launch the boat. 
Again, it seems practicable so to construct the 
bridges and promenade decks that they should auto- 
matically disengage to form three, four, or more rafts 
which would be left floating when the vessel has sub- 
sided. Shrouds, backstays, etc., interfered considera- 



a draught animal is attached, the lifting shaft moving 

up at a speed corresponding to the pitch of its screw I bly with the chances of floating such rafts formerly; 



thread, as the sweep is carried around, but when the 
clutch on the lifting shaft engages with the hollow 
shaft the latter is also carried up with the main shaft, 
at a correspondingly greater speed, owing toits coarser 
pitch, the stump then being raised four and a half 
inches at each revolution of the sweep. In Fig. 3 the 
lifting shaft is shown drawn up to a connection with 
the auxiliary shaft, and in Fig. 3 the two shafts are 
shown elevated together. As will be seen, the stump 
is first started and slowly drawn up by the main shaft, 



hut now that we no longer require more than one 
mast, which could be fitted as a tripod mast, and that 
the funnel guys are quite easily slipped, I do not see 
that anything need interfere with these rafts floating. 
If the passengers accommodated themselves on them, 
they might at any rate have a chance of being rescued. 
Small depots of water and provisions could always be 
kept filled, which might enable the occupants to pre- 
serve their lives for three or four days, when they 
would almost certainly be found, even in midocean. 
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RECENTLY PATENTED INVENTIONS. 
Engineering. 

Beatino Enghnb.— William H. Ethell, 

•ayton, Ohio. This is a paper-making machine for 
thoroughly ani unformly beating the stock to a proper 
consistency in a very short time. The tank has a mii- 
feather forming two compartments, one with a channel 
at or near the miidle of the bottom, ani beating rollers 
are secure* in a shaft journaleA in the tank on opposite 
siies of the miAfeather, one of the beating rollers being 
locate* above the channel. Be* plates are arrange* un- 
der the beating rollers, an* a back plate is arrange* in 
front of the roller located over the channel, while a 
secon* back fall is arranged in the rear of the other roller. 

Boiler. — Thomas A. Myers, Mendon, 
N. Y. This improvement comprises a front an* rear 
head ma*e ring-ehape* and connecte* with each other 
by pipes, while an inner hea* is arrange* within an* 
connecte* with some of the pipes, an* it is locate* a suit- 
able *istance from the front hea* to form a lire box with 
the latter, the inner hea* being provi*e* with pipes ex- 
ten*ing into the opening of the rear hea*. A steam 
drum arranged above is connecte* with all the pipes. 
The shell is preferably ma*e of alternate kyers of sheet 
metal, asbestos, an* wire netting, so that all the heat 
generate* will be retaine* to heat the water passing 
through the pipes. 

Horizontal Coke Oven.— Franz J. 

Collin, !*ortmun*, Germany. This improvement is *e- 
signe* to facilitate a very hot working of the ovens, ren" 
dering it possible to coke bituminous coal an* coal con 
tainine small quantities of gas an* incapable of satisfac- 
tory baking. The oven comprises a series of juxtapose* 
horizontal chambers or ovens in which the passages for 
the gas and the heating channels are so arrange* that the 
escaping gases can be use* for heating the boilers, an* 
the extraction of pro*ucts can be effecte* in the most 
simple manner. The arrangement is such that a freshly 
charged oven is heate* by the heat evolve* in an a*ja- 
cent oven, the two a*jacent ovens being never emptie* 
in imme*iate succession, and the pro*uction of gas an* 
coke being continuous. 

Caisson for Ships.— Costello N. Hol- 

f ord, Washington, •. C Accor*ing to this improvement 
the hull of the vessel is provi*e* with rows of screw 
bolts «s;ten*ing from the keel to the water line, to which 
may be secure* detachable ribs havinga contourto snugly 
fit the vertical si*es of the vessel, a horizontal rib join- 
ing the vertical ribs at the keel, while means are provi*e* 
for *etachably connecting a cap plate or housing. It is 
designe* by this means to ren*er the whole of the hull, 
from the keel to the water line, accessible in separate 
sections, for cleaning, repainting, or repairing without 
necessitating the putting of the ship into dry *ock. 

Marine Vessel.— Sebastien Laeava- 

lerie, Caracas, Venezuela. This is a vessel a*apte* to be 
propelle* either on or beneath the surface of the water. 
It is cigar-shape*, an* at its bow en* terminates in a 
small cone an* at its stem in a larj»er cone, both cones 
being in*epen*ent of the bo*y portion, an* the stem 
cone forming a compartment large enough to contain 
ru**er-working apparatus an* affor* a lookout. The 
propeller comprises a series of spiral flanges an* their 
supporting rings encircling an* exten*ing the full length 
of the hull, the rings serving as braces an* turning 
loosely on the hull, an* the *riving shaft being arrange* 
longitu*inally in the bow of the vessel, with a hea* at its 
forwar* en* to retain it in the bow cone. The vessel is 
provi*e* with air tanks in which air is hel* un*er 
pressure -Tor breathing purposes when the vessel is sub- 
merge*. 



sliding connection with the main platform and pendent 
transverse gui*e members adapte* to engage the gui*e8 
in the main platform, stay chain devices connecting 
the platforms. 



Railway Appliances. 

Car Fender. — Robert Thomson, 

Brooklyn, N.Y. Thisisan improvement upon a formerly 
patente* invention of the same inventor of a fen*er with 
an elastic cushion atthefront, an*covere* with a jiel*ing 
netting, the frame being hung from stan*ar*s *etachably 
connecte* with the en* of the car. The improvement 
provi*es for the f en*er being conveniently sli* on the car, 
either beneath the bo*y or the platform, an* being auto- 
matically locked when a*justed. A portion of the yiel*- 
ing covering of the fen*er frame is also so constructe* 
that it may be fol*e* flat on the main portion of the cov- 
ering or be elevate* to act as a guar* to prevent a falling 
bo*y passing rearwar*ly over it, the buffer cushion being 
also of novel character, *urable, an* inexpensive to 
pro*uce. 

Car Fender.— Otto A. Wicke and 

Philip Reinhart, Brooklyn, N. Y. Accor*ing to this im- 
provement there are parallel brackets beneath the car 
an* eyes suspen*e* from its front en*, a sli*ing fender 
having tume*-up braces sli*ing on the brackets, and 
brackets on the fen*er top engaging the eyes. The *e- 
vice is easily applie* to an or*inary car, an* may be 
rea*ily pushe* back beneath the car or exten*e* forwar* 
rea*y for use, when it will trip an* catch a person on the 
track in front of the car. A soft spring buffer covers the 
dashboar*, preventing any injury to a person caught by 
the fen*er. 

Station Indicator.— William F. 

Pren*ergast, New York City. Two movaWe aprons are, 
accor*ing to this invention, a*apte* to display the name 
of the same station at opposite faces of a casing fastene* 
in the mi**le of a car, so that it will be conveniently visi- 
ble from all parts of the car, the aprons being moved by 
sets of *rums geare* together an* interme*iate mechan- 
ism, on the turning of a crank arm by one of the train- 
men. The names of all the stations on the ronte are 
)v inte* in or*er on both aprons, an* they are thus shifte* 
simultaneously while traveling In a forwar* *irection, 
an* simultaneously tume* backwar* as the train travels 
in a reverse direction over the route. 

Dumping Car. — Mexico Van Pelt, 

Moun*sville, WestVa. This car has a tilting platform 
which may be rea*ily pushe* to either side, to *ump the 
dirt or other material on one or the other si*e of the track, 
without necessitating the nncoupling of the cars. The 
lower platform has stops at the e*ges and transverse ver- 
tical guides, while the upper platfoim has a tiausverse 



Mining, Etc. 

Concentrating Ores.— Walter J. 

Hammon*, Lon*on, Englan*, and John Gor*on, Rio 
Janeiro, Brazil. This is an improvement on a formerly 
patente* invention of the same inventors, provi*ing a 
superior apparatus for separating lighter an* heavier 
particles of ore and other substances in the same manner 
as is now done by a skilled han* in '* panning." By the 
improvement a simple mechanism is ma*e to impart to a 
conicr.1 vessel a varying motion aroun* a fixed center, 
and an oscillating motion, eccentric to the center of re- 
ciprocal motion, around its own center, the *ifferent 
velocities allowing substances of *ifferent weights to 
come to rest or continue in suspension for purposes of 
separation. The apparatus is principally designe* for 
separating gol* from gravel and sulphurets from quartz, 
but apatite or phosphate of lime may likewise be sepa- 
rate* from heavier material. 



I?Iecbanical. 

Combination Plane.— Jacob W. 

Tripp, Salt Lake City, Utah. This invention consists 
principally of a stock a*apte* to receive a removable 
woo*en sole piece shape* to conform to the curve* or 
straight surface to be plane*, a bit having gear teeth be- 
ing engage* by a segmental lever for shifting the bit into 
proper position, an* there l»eing an auxiliary gui*e stock 
pivote* on an a*justable arm held on the main stock. 
The plane is of simple an* *urable construction, an* it is 
arrange* for universal a*justment, to enable the opera- 
tor to conveniently plane straight or curved work, such 
as stair rails on all si*es, an* for moul*ing, fitting, plow- 
ing, tonijulng, rabbeting, etc. 

Hand Crimping Tool.— John Wood, 

Longlsland City, N.Y. This is a strong an* simple tool 
for quickly an* firmly crimping a cap on the flaring 
mouth of an oil can or other receptacle. It consists of a 
stock on which Is hel* a *isk, levers being pivoted on 
the stock which have han*les at their upper en*s and 
crimping rolls joumaled on their ower en*s a*jacent to 
the edges of the *isk. The *isk serves as an anvil to 
properly permit the three crimping rolls to crimp the 
flange in un*er the flaring mouth of the spout. 

Hod Hoisting Machine.— Gustaf P. 

Wem, Brooklyn, N. Y. In this machine a stay ehaf ton 
which is a spacing sleeve connects the upper ends of the 
stan*ar*s,chain wheels turning on bearings of the sleeve, 
and there being friction rolls between the wheel hubs and 
the bearings. The hoisting wheel consists of two paral- 
lel chain wheels and a driving sprocket wheel at the 
outer si*e of one of the chain wheels, bolts on which are 
tubes or spacing sleeves exten*ing through all the wheels 
an* connecting them. The friction is re*uce* to a mini- 
mum by the employment of friction rolls in the bearings, 
an* the machine is very strong an* *urable, the in*i- 
vi*ual parts not being liable to be thrown out of ahgn- 
ment un*er the heaviest strains. 



Asriculturai. 

Harvester Attachment. — Charles 

Stucke, Appleton, Minn. Accor*ing to this improve- 
ment, gathering pans or screens un*erlie the platform 
an* elevator aprons an* the bin*ing table, in combina- 
tion with troughs, spiral conveyors an* elevator chain, 
to gather any shelle* grain falling out an* convey it to 
a bagging *evice. The attachment is *esigne* to save 
the shelle* grain which may become inci*entally thrashed 
out in the operation of cutting, elevating an* binding it 
into sheaves, and which ordinarily falls to the ground 
and is waste*. 

Shovel Plow.— William F. Hartig, 

Evansville, In*. This invention relates to plows having 
laterally extending wings or sweep members, and the in- 
ventor has *evise* a construction in which the several 
sweep or cutter attachments can be rea*ily attache* to or 
*etache* from the stan*ard, an* can be rea*ily a* juste* 
to the *esired vertical angles, as the con*ition of the hill 
or row may require. The plow may be use* as an oi*i- 
nary bull tongue plow, or it may have lister bla*es at 
each si*e, *ouble cutter wines, or one cutter an* one lis- 
ter wing, in either a* justment, the wings being quickly 
an* easily swung in war* or outward by shifting the operat- 
ing levers, 01 they may be swung parallel with the heel 
of the stan*ar*s. 



Miscellaneous. 

Apparatus for Tanning.— William 

T. Harrison, Pooler, Ga. This apparatus comprises sets 
of airtight vessels for the hi*es to be tanne*, one set to 
be fllle* at a time with the tanning liquor, a reversing 
pump pumping the liquor from the fllled vessel into the 
empty ones, an* from the latter into the flrst vessel, 
while heaters are provi*e* for heating the liquor as it is 
*ischarge* from the pump to the vessels. The hi*«s are, 
by this means, alternately subjecte* to the action of the 
tanning liquor an* a complete vacuum. The vessels are 
reinforce* in such a way as to make them perfectly air- 
tight an* entirely safe when the vacuum is forme*. 

Coal and Gas Stove. — Donald 

McDonald, Louisville. Ky. This is an improvement on 
a gas stove formerly patente* by the same inventor, to 
enable it to bum coal or other soli* fuel as well as gasi 
an* atthesametime. The invention consists chiefly in 
the combination of a gas burner, a soli* fuel grate 
or basket, an* a supplemental grate which may 
be a*juste* to cover an* protect the gas burner 
an* asbestos lining, when coal is use*, or may be 
thrown back to expose the gas burner an* give it full 
effectiveness when gas alone is use*. The improvement 
affor*s a very cleanly, quick an* *esirable metho* of 
igniting coal an* starting a fire without kin*ling woo*. 

Steamer and Baker.— Burchard T. 

Kuhl, Orlando, Fla. This is a cheap and simple appa- 



ratus which may be usedover a lamp. It has a lower 
steaming compartment adapted for use in steaming food 
or making jelly, preserves, etc., and an upper oven for 
baking, the oven being so arrange* that it may be con. 
verted into a steaming chamber if desire*. All the parts 
are rea*ily accessible and the joints are close* "by a watci 
seal, so that the flavor of the things cooked may be re- 
tained an* the odor willnot escape into the room. Arti- 
cles containe* within it may be kept hot with very little 
heat. 

Discount Wheel.— James G. Huff- 
man, !*ecatur. 111. Thisis a wheel to be revolve* by the 
*ropping of a coin in a slot, the wheel stopping at places 
which cannot be previonsly *etei-mmed and pointing out 
certain *iscounts to be ma*e to the person operating it. 
The machine is of simple construction an* attractive in 
appearance. The coins which work the wheel are 
*ropped into a till, an* the wheel is *esigne* to affor* 
amusement with the attractiveness of speculation. 

Filling Machine.— John F. Wolven, 

St. Clair, Mich. For filling simultaneously a large num- 
ber of vessels with a liqui*, as the filling of bottles or 
communion cups for church services, this inventor has 
*evise* a machine comprising a reservoir with funnels 
and elastic valves with upwar*ly extending ro*s, each 
valve rod being connected with one of a series of arms 
exten*ing from shafts journaled in suitable bearings, 
there being a han*le by which all the shafts may be 
given a swinging motion to open an* close the valves. 

Pump Pin. — James W. Mapps, York, 

Neb. Thisis a pin especially a*apte* for connecting 
the pumpro* to a win*mill. It has a bo*y section an* 
a drop section, the latter being shorter than the bo*y 
section, an* when the bo*y section is employe* as a 
pumppinit is provi*e* with a hea*. The hea* is not 
nee*e* when the pin is employe* as a horizontal clevis 
for plows, or similar purposes, the hea* en* of the bo*y 
being then threa*e* to receive a nut. 

Note.— Copies of any of the above patents will be 
fumiehe* by Munn & Co., for 25 cents each. Please 
sen* name of the patentee, title of invention, an* *ate 
of this paper. 
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(6528) W. E. B. says : Can you give me 

any information as to how the line crocus finish, such as 
put on razors an* fine pocket cutlery, is accomplishe* ? 
A. For hollow finishing, the following wheels are re^ 
quire* : A mahogany wheel for rough glazing. A ma- 
hogany wheel for smooth glazing. A lea* wheel or lap. 
Forflat finishing: A buff wheel foriough. Abuffwheel 
for smooth. A buff wheel for finishing. Lastly, a pol- 
isher. To make the glaze wheels : Get the spin*les, and 
point them on each en*; then get a block •f beech an* 
we*ge it on the steel at one en* with iron we*ges; an* 
turn it forthe pulley for the ban* to run on. Taketwo 
pieces of flat mahogany an* glue an* screw them to- 
gether, so that thegrain of one piece crosses the other to 
prevent warping. L#et it get thoroughly *ry, an* we*ge 
it on the spin*le an* turn it true. T'he lea* wheel is 
ma*e the same way, butwi*er, an* has agroovetume* 
inthee*ge. The wheelis put into san*, an* a ring of 
lea* run round the edge; it is then tume* true. To 
make the buff wheels, procee* as with the glaze; but to 
save expense, pine or *eal wood will *o as well as ma- 
hogany, only leave it about *ouble the wi*th of the 
glaze, which is about J^ inch wi*e by 12 or 14 inches 
across. 'Plie buff wheels are covered with glue, an* then 
the leather is tacke* on with tacks *riven in about half 
way, so that they may be easily *rawn out again. The 
leather is then tume* true. The polisher is ma*e the 
same way, but the size of the polisher must be a little less 
than any of the other wheels, say about 1 inch. The buff 
wheels are *res8e* by laying on a fine thin coat of clear 
glue, an* rolling them roun*— No. 1, in superfine corn 
emery ; No. 2, in smooth emery ; No. 3, by making a 
cake of equal parts of mutton suet, beeswax, an* washe* 
emery; then it is hel* on the wheel while it is going 
roun*. The glaze wheels are *resse* while using, by 
mixing a little of the emery with oil, an* putting it on 
the wheel with a stick or the finger. The leather of the 
polisher is not covere* with glue, but *resse* with a mix- 
ture of crocus an* water, not oil. Care must be taken 
to keep each wheel and substance to themselves ; the 
work must be carefully wiped after each operation, an* 
cleanliness must be stu*ie* above all things in using the 
polisher, as the slightest grease getting on it stops the 
polishing. 

(6529) J. M. asks : 1. Is perspiration 

weakening ? A. No; unless accompanie* by *isease. 2. 
What isthe*ifference between a rapi* rectilinear an* a 
singleview lens ? A. A rapi* rectilinearis whatits name 
in*icates. A single view may not be rapi*. It always 
distorts the image, especially near the margin. 3. Will a 
square tube with a square cut prism answer as well as 
the roun* tube for the spectroscope. No. 672? A. 
Yes. 4. What size lens shoul* I use to take a common 
size cabinet portrait ? A. Use the size given by reputa- 
ble makers. If it is only a question of taking the image 
without regar* to other consi*erations, any convex lens 
will take an image. You will be sure of goo* results 
only with goo* lenses ma*e for the particular kin* of 
work to be *one. 5. How can I prepare my own dry 
plates ? A. We cannot give the information in the 
space at ourcomman*. Consult Supplement, Nos. 647, 
649, 696, 541, 374, S40, 299, 272, or Sinclair's " •ry Plate 
Making," which we can mail you for 50 cents. 

(6530) F. AV. L. says: 1. How can I 

make a cement for the splices of a leather belt? A. 
Take of common glue an* American isinglass, equal 
parts; place them in a boiler, and a** water sufficient to 
just cover the whole. Let it soak ten hours, then bring 
the whole to a boiling heat, and a*d pure tannin until 
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the whole becomes ropy or appears like the white of eggs. 
Apply it warm. Buff the grain oS the leather where it is 
to be cemeiite<l; rub the joint surfaces solidly together, 
let it ilry a few hours, ani it is reaily for practical use; 
ani if properly put together, it \v ill not neei riveting, as 
the cement is nearly of the same nature as the leather 
itself. 2. Also a gooi (Ireesing for same kind of belt ? 
A. Five parts of Inilia rubber are cut fine ani meltei to- 
l^ether with 5 parts of oil of turpentine in an iron, w ell 
covered vessel; then aii 4 parts of renin, stir well, melt, 
ani a<li 4 parts of yellow wax, stirring constantly while 
melting. This mixture while w arm is aWed with con- 
stant stirring to a melted mixture of 15 parts fish oil and 
5 parts of tallow, and the whole is agitated until it has 
congealed. The mass is applied to old belts upon both 
sides in a warm place, and w hen the belts are in use, 
from time to time upon th' inner side. By this treat- 
ment they become very durable. 3. Is it iniurious to any 
kind of dynamo to run for any considerable length of 
time with any lamps or motors in circuit with it ? A. 
No; unless it becomesunduly heated. 4. Howcanlfind 
the horse power of a common slide valve engine ? A. 
Multiply the square of the diameter of the cylinder in 
inches by 0-7854, and this product by the mean engine 
pressure, and the last product by the piston travel in 
feet per minute. Divide the last product by 33,000 for 
the indicated horse power. In the absence of logarithmic 
formula or expansion table, multiply the boiler pressure 
for9^cut-oSbyO 91; f or J4 cut-oS by 0-85; 9^ cut-off by 
• 75; 3-10 cut-off by 0-68. This will give the mean en- 
gine pressure per square inch near enough for ordinary 
practice, for steam pressures betv\een 60 and 100 pounds, 
always remembering that the piston travel is twice the 
stroke multiplied by the number of revolutions per minute. 
5. What is metallic packing? Is it applicable to the stuff- 
ing box of engine ? A. Metallic packing is used for 
steam engine piston rods. It is made in metal rings or 
mixed w ith other packing. 6. What is the lubricant for 
commutators ? A. Use a small quantity of oil. . 

(6531) W. H. M. asks : 1. If the rear I 

sprocket of a bicycle were 6 inches in diameter and the 
front one in proportion, would it run easier than if made 
the usual size ? A. Possibly. We underfetand that the 
principle is now being tried on some French bicycles. 2. 
If a bicycle had a chain on each side, would it run with 
Icaa friction than with single chain. A. Data are want- 
ing to determine this. It is so much trouble to keep one 
chain in order that we should be very slow to introduce 
a second one. 

(6532) F. F. asks: What is the tem- 
perature of the bottom sheets of a tubular boiler on the 
side next to the fire when the boiler is forced to its full 
capacity ? Also what is the temperature on the water 
Bide of same ? The above question came up at a meeting 
of our association; one member claimed that it was 1,100 
degrees on the side next to fire. Some saidhe was right, 
others said he was not, so to settle the matter it was left 
for you to decide for us. A. The temperature of the 
water side of fire sheets is but little above the tempera- 
ture of the water when making steam, probably 150 to 
200 degrees. The iron is a quick transmitter of heat, and 
although the fire against the fire sheet may be 1,400 to 
1,600 degrees, the surface of the plate is seldom above 
600 degrees. 

(6533) R. A, C. writes : I have made 

motor No. 641, audit works so wellthati write youto 
let youknowhowl made it. I have provided a bronze 
bar commutalor and a cast field; the field is mounted to 
stand erect, and the bearings are made of brass and 
screwed to the poles. I have also made a dynamo like 
the eight light dynamo except it is two-thirds size, and 
it runs the above motor nicely. 

(6534) J. J.D., Kan., writes : The inner 

sidesof the steam chest of an engine we have are being 
continually eaten away. The metal becomes so soft that 
it can be easily cut into with a knife. We can't see any 
reason for it unless it be that some acid gets mixed up 
with the steam. But we do not know where it comes 
from. We use ordmary rain water in the boiler. To 
prevent leakage between joints the steam chest is packed 
with asbestos paper. € Could the acid come from this, 
owingto the way the fiber may have been treated ? As 
the chest has been thoroughly cleaned lately, we have no 
means of examining at present the product formed. If 
you could tell the real cause and suggest a remedy, you 
would greatly oblige us. A. The water from the con- 
densing steam on the inner surface of the steam chest is 
an absorbent of iron and is known to disintegrate and 
carry away theiron,leaving the graphitic carbon in place, 
and in a condition to be cut away with a knife. This is 
notably so with very soft castings, which contain a large 
percentage of carbon. There is only a partial remedy in 
the making of engine partsthat are in contact with steam 
to have the irou low m carbon. By cutting off a portion 
of the soft surface and testing, you will find it character- 
istic of ordinary graphite. 

(6535) J. M. C. asks how to distinguish 

between gold and its imitations, either plated articles or 
alloys. A. An assay or analysis is the only good method. 
The following may answer for rough tests : Gold should 
dissolve in a mixture of one part nitric with three parts 
hydrochloric acid. A. residue indicates silver. If sulphuric 
acid is added to the solution, a precipitate indicates lead^ 
One quick method is to determine its specific gravity. 
Silver may be dissolved in nitric acid. It should, with 
excess of ammonia, give a colorless, clear solution. Sul- 
phuric acid may be used to tesi for lead. 

(6536) G W. W. says : Will you kindly 

republish the formula foryour buffalo moth exterminator? 
It did its work in a thorough manner, but I have care- 
lessly mislaid your formula and would greatly appreciate 
its republication. A. Take strips of red or blue flannel, 
as these colors are particularly attractive to them, dip In 
solution of arsenic and lay around the edges of caipets 
or wherever the pests are troublesome. 

(6537) T. Y. C. says : Please give me in 
the SciENTinc Ameeican a recipe for a n elastic water- 
proof glue. A. Glue which stands moisture without 
softening. Dissolve in 8 fl. oz. of strong methylated 
spirit V6 ounce each of sandarac and mastic; next add V^ 
ounce of turpentine. This solution is then added to a 
hot, thick solution of glue, to which isinglass has been 
added, and IB next filtered while hot throughclotliora 
eieve 
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of more than one Diindred thousand. applications for pa- 
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equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
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Alarm. SeePlre and water alarm. 

Album, easel, W. Bergner. 539,028 

Alkaline bichromates, making, M. W. BeyliKgy.. 539,029 

Animal trap. E. Andrews. 539,W0 , 

Animal trap, E. Peters 539,183 | Hat book. 3. Savoie 



Pish hook weed guard, W. P. Shattuck 559,1IG 

KlashliRht mechanism, M. W.Neweomb 589X177 

Flexible coupling. T. R. Almtnd 539,161 

Flooring, constructing and layjnK mosaic work, 

C. D.Jackson 539,t31 

Flue cleaner, trailer. R. Paries 539,W6 

Frame. See Metal frame. 

Fruit, drying, F. W. Gibson 539,268 

Furnace. See Gasoline furnace. Metallurgical 

furnace. 
Furnace and apparatus for treatment of refuseof 

cities. J. J. Storer 639,096 

Furniture, convertible, J. S. Shearer 639.310 

furniture, metallic knockdown, S. Schlesinger. .. 639,195 

Game apparatus. W. B. Bust. 539,3 j6 

Gaming device, G. Wllkentng . . 639,107 

Garbage, method of and apparatus for treatment 

and reduction of, J. C. Anderson 539.245 

Garment auppitrter. J. Gump 539,127 

Gas engine, H.J. Dykes 539,122 

Gas, manufacturine, Jjogan & Janeway, Jr 539,084 

Gas retorts, means tor charging, H. M, Pierson... 539,295 

Gasoline furnace, C. T. Tarpenning 639.152 

Gate. See end gate. 

Gate, E. C. Moore 639,228 

Glass articles, mould for making, J. D. Claypoole. 539,188 I 

Glass cutting, electric, I.L.G.Rlce 639.302 I 

Glove, J. W. Everest. 539,044 I 

Grain dump aod elevator, A.Fulton 539.257 : 

Guitar, J. Holtvolgt .. 539,056 ' 

Hanger. See Door banger. Pipe hanger. Shaft 

hanger. 

Harrow, rake, and truck, combined, H. Rea 539.303 

Harvesting macnine. fodder, W. G. Smith 539,091 

Hasp lock. F. L. Stewart 539,151 

" ■ - - - 539,194 



Annunciator connection for multiple switch- Heater. See Hot water heater. 

boards, G.Talntor 539.099 ' Heater, W. Campbell 639,166 

Back pad, J. S. Powell 539,310 : Hinge, W. S. Ivlns 539,057 

Bae fillinc ma chine. H.H. Cummiues 539,171, 539,218 i Hook. See Hat hook. 

...j^, __,__. J, ^ . ""'"" 'Horseshoe, C. C.Jerome. 539,058 

Horseshoe pad, J. Sweeney 539,098 



Bale tie fastening, P. D. Van Aradale 539.103 

Barrel, J. Maddock 639.186 

Basin clamp, H. B. Sherman 639.197 



Horseshoe, soft tread, J. Gleason 539,053 

Hot water beater, B.Etieuue 539,043 

Ice making tank, 8. W. Johnson 639,3«3 

Index, file. W. L. Brewer 639,118 

Indicator. See Elevator indicator. Engine indi- 
cator. Railway time indicator. 

Inkstand, C. N. Brown 639.343 

Insect powder duster, L. W. Turner 539,102 

Insulator, L. H. Deslsles 539,040 

Invalid chair. Doollttle* Schmidt 539,041 

Kitchen cahinet. G. W. Wysor 539,109 

Lamp, arc, C. A. Pfluger 639.392 

Lamp olutch. electric arc, W. B. Luce 639,385 

Lamp, electric, W. H. Sheppard 639,150 

Lamp, electric arc, C. A. Plluger 539,393 

Lamp having regenerative gas hurner, Gordon & 

Swift....; 639,176 

Lathe. J. & J. Young 639,110 

Leather hlackenmg and dressing composition. 

Woods & Maclay 639.323 

Leather working machine, I. Vaughn 639,104 

Lens. Turner & Reich 639.370 

Ijlghtlng system, hydrocarbon, R. J. Eger 539,173 

, Liquid circulating and pumping apparatus, J. T. 

I Morrow 539,075 

Liquid circulating or pumping device, J. T. Mor- 
row 539,074 

Liquid elevating apparatus. Roussel & Boucher. . 539,146 
Lock. See Hasp lock. Sash lock. 

Lock. J. E. Goodhue 539,397 

Locomotive hell ringer. H. Breltenstein 539,339 

Log carrier, J. A. Carroll 639,380 

Loom for weaving double fabric for plush, H. J. 

Hope 539.179 

Loom shedding mechanism. A. Lockwood 539,278 

Loom shuttle, J. C. Sergeson 539,238 

Loom temple, R. P. Pearson 539,188 

Loom temple, E. S. Stimpson 639,241 

Mail bag delivering apparatus, B. D. Ayars, Jr., 

639,330, 539,373, 539,374 
Mat. See Stove or table mat. 

Match splint coiling machine. J. H. Mantlon 639,067 

Matrix making and stereotyping. A. C. Ferguson. 639,253 



Bathing appliance, J. L. Prentiss 539.301 

Bearing, ball, G. F. Simon «s 539,0St 

Bedstead brace, A. S. Bains 639.333 

Bedstead head rest A. W. Darre 639.039 

Bicycle clutch. M. Kelly 639,273 

Blooms, etc., device for handling, T. James 639,132 

Boiler. See Steam boiler. 

Boiler cleanei skimmer. P. W. Hornlsh 639.272 

Book cover. W. WoU man 539,372 

Bookmaking mach ine. Bellamy & Craw 539.026 

Bottle washer, S. L. GUIett 639.384 

Bouquet holder. E. W. Troop 539,101 

Bowl, wash, J.Totham 639,203 

Box. See Signal call box. 

Bracket attachment for tubular uprights, W. A. 

Lipphard 639,3«4 

Brake. See Cycle brake. 

Uiitjls pieaa, \\~ . Brtgbtmore r>^IO,34d 

nynom siipunrt, J. Vv. Davis .'j;^y,ri.'i7 

Brush, W. S. nern'.ev 559,057 

Bucket elevator, J. t^avana^h .'x-59,;iL'>ll 

Buckle, G. N. Buck .i;i0.1H 

Buckle, suspender. Jewett & Sargent 539,133 

Burner. See Petroleum burner. 

Butcher's derrick, C. P. Brown 539,341 

Butter cutter. R. Packard 539,144 

Button, T. R. Hyde, Jr 639.226 

Button, collar, C. H. Knuhel 639,137 

Call apnaratus, magneto. P. B. Cook 539.170 

Caloric engine, W. P..Arschauloff 539,213 

Can. See Tin can. 

Can labeling machine, E. E. Matee 539,280 

Can opener, J. Gould. Jr 539,281 

Candlestick, P. V. Eavenson 539,262 

Candlestick, T. J. & O. Q. Stille 539,199 

Canopy for brackets or chandeliers, L. P. & W. 

L.VandeVViele 539,316 

Caponizer, H. M. Seybold 639.309 

Car, convertible freight, ,1. V. Brlcson 539,220 

Car coupling, H. R. Broclus 639,034 

Car coupling, C. W. Diederlch 639.359 

Car coupling, P. McEntee 539,143 i 

Car coupling, T. L. MoKeen 539,286, 539,287 I Metal frame and stock therefor, A. Wanner. Jr .. 539,318 

Car coupling, H. E. Moomaw 639,389 ! Metal planing machine, P. E. Norton 5'S,078 

Car coupling, J. L. Richards 639.306 ' Metal sawing machine, J. & R. J. Balz 539,246 

Car, drop bottom, H. D. Carryl 539,349 i Metallurgical furnace, automatic smokeless, P. 

Car fender. Collier & May 539,189 L. Bartlett 539,021 

Car fender, A. Edwards 639,042 Meter. See Power meter. 



639,023 
539,316 

530,049 
539,a54 
639.106 
639,337 

639,264 

639.381 
539.148 
639.118 
539,3.% 
539,097 
5:ia,390 

r>;-)L!,i69 

539.tJiifi 



539,089 
639,383 
539.0S2 
639,190 
639,187 
639,250 
639,382 
63S,114 
539.334 

639,391 



Car fender, A. E. Plattlck 639.048 

Car fender. W. a George 539,050 

Car fender, H. P. Johnson 639,134 

Car fender. M. & V. P. Maldbof 539,281 

Car fenders, operating street, C. R. Hall 539,3M 

Car fender, street, C. R. Hall 639,286 

r-ar guard or fender, J. O. Brown 539,3i2 

Car, poultry, P. X. Mudd 539.229 

Car wheel and axle, L. a. Platau 639,256 

Car wheelfor electric cars, etc., C. Thompson.. .. 539,212 
Carbon bmsb bolder for dynamos, W.S. Bosley.. 539,1.32 

Cartridge clip, R P. Cook 639,038 

Cartridge, practice, G. D. R. Aikin 539,327 

Cash register. Breldenbach & Smyth 539,033 

Caster, C. A. Tucker 639,16« 

Casting anodes direct from converters, car and 

set of moulds for, Hlxon & Dyblie 639,270 

Casting pig metal, apparatus for, S. W. Vaughen. 539,157 

Catapult. E.L. Lewis 539,183 

Cellar, waterproof, P. B. Gilbreth 639.259 

Cellulose, apparatus for sorting and separating 

pieces of wood for manufacture of, L. Plette.. 539,296 
Chair. See Invalid chair. 

Chest, tea. C. W. Lutes 639.227 ; 

Chuck, drill. R.M.Russell 539,193 | 

Clamp. See Basin clamp. 

Clamp die, Aylwortb & Leslie 539,332 . 

Clampingtool,band, Aylworth & Leslie 539,331 

Olutch anil c oupllne, G. F. Clamer 539,249 

Cock, tap, J. A. Wummer 639,324 

Coffee mill and canister, combined, J. F. Buscb- 

mann ,'x-$^,:^45 

Coffee pot, J. H. Burrows 53^,1115 

Collar fastening, horse, W. Hughes n^y.l^O 

Collar pad, W. T. O'Brien .'iiii.iKJl 

Communicating, signaling, etc., to or from mov- 
able objects. J. Y. Porter 639.298 

Communion service, C. Hall 639,264 

Commutalor segments, method of and means for 

assembling. A. P. Batcbelder 539.022 

Cooking canned goods, machine for. J. H. Emp- 

son 539,124 

Corn buskiiig machine. E. A. Parlelow 639,081 

Corn sbeller, E. vv. nouBlas 639,219 

Corn sbeller, A. H. Patch 539,182 

Corset fastening, P. Meyer 539,141 

Cotton condenser and gin. J. F. Swlnnerton et al. 639,202 
Cotton elevator and distributer. Zedler & Ward . . 539,325 
Coupling, see Car coupling. Flexible coupling. 

Pipe coupling. Thill coupling. 

Cover fastener. H. D. Stockbrldee 539.096 

Creamer, centrifugal, O. Ohlsson 539,399 

Crusher. See Stone crusher. 

Cultivator, J. H. Gllman 539,174 I Power meter, E. L- Abbott 

Cultivator, P. A. Head 539.223 i Press. See Brick press. Printing press. 

Cup head or piston packing, J. P. Pruden 539,085 i Pressure regulator, fluid, P. G. Van Wie. 



Currycomb, H. P. Merrlman 539,186 

Curling iron, J. H. Broomall 639,340 

Curtain fixture, I. Williams 539,108 

Cutter. See Butter cutter. 
■ Cutter head for woodwork, rotary, C. E. Zimmer- 

] mann 539526 

' Cycle brake, .T. S. Foley 539,126 

Dentlscalp and mouth mirror, combined, D. C. 

McNaughton 

Die. See (Jlamp die. 
Digger. See Potato digger. 

Dish cleaner, J. J. Walsh 539,317 

Door check, J. S. Shrawder 539,088 

Doorcbect, fluid, A. A. Page 539,236 

Door hanger, S. B. Horning 539,271 

Door, screen and storm, M. A. Hanson 539,176 

Draught equalizer, P. A. Polka 639,084 

Draught equalizer. J. Schifler 539,081 

Elbow ioint, ventilating. B. C. Doenitz 539360 

Electric conductor, J. R. Hare 539,222 

Electric light head gear for personal ware, Rod- 
riguez & Rockwell 639,192 

Electric motor, J. C. Lincoln 539,277 

Electric motor controller, Parsball & Darley, Jr.. 539,293 

Electric motor starting box, D. M. Bliss 539.376 

Electrical connector, P.N. Bell 539,024 

Electrical wires, crossarm for carrying, T. T. 

Eckert 539,123 

Elevator. See Bucket elevator. Cotton ele- 
vator 

Elevator indicator, R. Cballis 539,361 

End gate and scoop board for wagons, combined. 

Kerr&Moore 539,060 

Engine. See Caloric engine. Gas engine. Steam 
engine. 

Engine Indicator, steam, A. C. Lippincott 539,398 

Extractor. See Oil extractor. 

Fabric, R. W.Huas 539,224 

Pan, B. Zlmmermann 539,208 

Pan for rocking chairs, cradles, etc., automatic, 

P. Plnke etal. 539,047 



Mill. See Coffee mill. 

Mining machine, dry placer, J. H. Bimison 639,312 

Mining, placer, S. S. Harper 639,054 

Mould. See Sand mould. 

Motor. See Electric motor. Multiple cylinder 

motor. 

Mowing machine, G. Chapman 639,217 

Mowing machine cutter bar, O. Cook 539.036 

Multiple cylinder motor. E. B. Benham 539,026 

Negative plates, mating, W. S. Phillips 639,388 

Offset mechanism, W. Spalcbhaver 639,198 

Oil extractor for exhaust steam, H. E. Moffat . 539,073 
Opera chair, automatically folding. R. Schubert .. 539,198 

Organ action, M. Hetberington 539.178 

Organs, means for operating pressure bellows of. 

W. Schwarze 539.308 

Overshoe fastener, W. C. Arnold 539,329 

Overshoes in place, device for holding, I. Good. .. 639,381 

Packing, F. J. Waters 539,371 

Pad. 8ee Back pad. Collar pad. Saddle pad. 

Padlock. A. A. Page 639,235 

Paints, agitator for mixed, C. J. McLennan 539,288 

Paper cutting machine, R . Mieh le 539,070, 539,071 

Paper sheets, receiving needle for sticking on of, 

C. Burgln 639,216 

Pavilion, folding, A. Lorenz 639,226 

Paving roller, C. H. Burwlnkle 539,035 

Pen reservoir attachment, H. L. Bi'aham 539,115 

Pencil attachment, Clark A Vick 539,352 

Petroleum burner, L. Baumgartner 639,375 

Phonograms, apparatus for reproducing, E. H. 

Amet 539,212 

Pictures, etc.. frame for, M. C. Jullen 539.136 

Pile fabrics, knife for cutting, D. Scott el al 539.147 

Pipe bender, J. Bropson 539.378 

Pipe corrugatiiie machine. W. J. Flecker 639,297 

Pipe coupling, J. Barrett 539,112 

Pipe hanger, H. Harbeckes 639,288 

Pipe sleeve, steam. J. CoUis 5:i9,119 

Pipe wrench. W. P. Born 5.39,031 

Planter attachment, corn. D. W. Matsler 639,282 

Planter, corn, Helvern & McGuire 63y.2f?i' 

Planter, cotton. Head A Kerns 539,362 

Planter, potato, F. P. Wolgamuth 539.243 

Planter, seed. J. A. Mengel 639,069 

Plow and attachment, J. M. Hudson 539,131 

Plow, rotary gang, W. B. Willis 639,322 

Plow subsoil attachment, L. McWblnney 539,289 

Pneumatic tool. VV. H. Soley 639.240 

Pocketbook, L Cano 539,248 

Post. See Fence post. 

Potassium cyanide, making, W. M. Mackey 539,279 

Potato digger, P. Tledemann 639,314 

■ ■ 539,244 

539,205 



Sawnlll head bloek. W. M. WUkm 539,319 

Scaflold, ad.lusta,bls window. A. Strnb 539,200 

Scarf ^In guard, P. Wesiiel 53M58 

Screwdriver, J.J. Tower 539,155 

Screw wrench, W. R. Sberman 539.311 

Sewing madilne felling attachment, J. W. Betz.. 53SJB;i6 
Shaft hanger, H. Hverllne 539S)46 

Shafts, device for securing small wheels on, 

Gottschalli & Sipe 539,260 

Sheet metal package, cylindrical, F. G. Caldwell .. 539,318 

Sheet metal vessels, making, J. GlUet 639,051 

Sbeller. See Corn sbeller 

Ships at sea, apparatus for stopping leaks in, W. 
F. Beart 

Ship's light anii air port. T. Utley 

Signal. See Railway signal. 

Signal call bo x, A. B. French 

Signaling system, J. P. Coleman 

Snow plow, W.F. Wheeler 

Sole , lamb's wool or slipper, & Borchardt 

Sound waves, recording and reproducing, A. C. 
Ferguson 

Speed of vehicles, apparatus for indi eating and 
signaling, J. Vv. Darley, Jr 

Spinning machinery separator. W. E. Sharpies.... 

Spool bolder, L. P. Carle 

Stamp, cushltn. J. p. Cooke 

Stave making machine, J. O. Storvik 

Steam boiler, J. A. Normand et al 

Steam boiler, H. S. Pell 

Steam boiler, R . Reeves 

Steam engine, H. Mackenzie 

Steel rings, methodof and apparatus for harden- 
ing, G. F. Simonds 

Stencil, W. G. Puerth ...... 

Stone crusher, M. J. Stai:ton 

Stone manufacture of artificial, C. A. Peters 

Stoneware, decoratlnt?, A. W. PauU 

Storage structure, J. M. Dodge 

Stove, cooking, L. Edel 

Stove or table mat , F. P. Bixler 

Stovepipe, G. B. Barclay 

Stovepipe cleaner and soot gatherer. I. A. New- 
man 

Stoves, sad iron heater for gas or gasoline, A. 
Nagel 

Stump puller, C. P'. Anthony 

Sulphur candle, C. T. Kingzett 

Surgical opeiating table. McKee & McCllntock.. . 

Synchronism, means for effecting, J. H. Rogers.. 

Synnge, vaginal, T. B. Peacock 

Switch. See Electric track switch. Railway 
switch. 

Table. See Surgical operating table. 

Tablets, combined carbon roll bolder and tempo- 
rary binder for manifolding, D. T. Baxter 

Tacking machine, N. Lombard 

Tank. See Ice making tank. 

Tap or bushing, barrel, H. C. Black 

Teaching the piano, etc.. apparatus for, O. P. 
Pond 

Tel ephon e. M. Martin 

Telephone circuit and apparatus, C. VV. McDaciel 

Telephone mounting. T. Kelly 

Telephone transmitter. A. C. Brown — 

Telephone transmitter, R. P. Rice 

Tension rods, machine for making, T. A. Lee 

Testing machine, torsional, T. ©Isen 

Thill coupling, W. Dee 

Thimble. F. W. & W. Kltto 

Thrashing cylinder shaft bearing, M. T. Reeves.. 

Thrashing machine. W. H. Bo wen 

Thrashing machine. P. Herpolsheimer 

Tickets and stamps, self-acting apparatus for 
issuing, Sussmann & Zahn 

Tile. L. T. Dickson 

Tin can, E. Norton 

Tire, pneumatic, Clark & Young 

Tire, pneumatic, C. H. Guest 

Tobacco cutter attachment, plug, R. A. W. Kram- 
pltz..... 

Toe weight, W. N. Carlisle 

Tongue support. B. F. ©rdway 

Tool, combination, N. Bauphroan 

Tool, combination, H. T. Haynes 

Track sanding device, Schless & Duester 

Track switch, eleclric, J . Y. Porter 

Trap. See Animal trap. 

Tree protector, M. Burns 

Valve. J. T. Christie 

Valve, hot blast, J. Kennedy 

Valve operating mechanism. H. H. Tracy 

Vehicle dumping body, A. P. Stephenson 

Vehicle running gear, G. A. Keith 

Vehicle running gear. L. y. Robare 

Velocipede seat, R. F. McCoy 

Vending device. W. Diebel 

Wagon, dumping. W. G. Stewart 

Warping machines, electric stop motion for, C. 
Denn et al 

Washer. See Bottle washer. 

Watchcase pendant. S. C. I''itch 

Water lift, centrifugal. S. D. Smith 

Water supply regulator, W. Buscb 

VVbiffletree coupling clip, J. H. Osborne 

I Window, R Fritz 

. Window cleaner j^Thierry & Schoen field 

I Wire, fence, M. F. McNelly 

Wool fat and products resulting therefrom, re- 
fining, E. Maertens 

Wool fat and products thereof, treating. Harts- 
borne & Maertens 

Wrench. See Pipe wrench. Screw wrench. 



639.233 
53S,328 
638,061 
539.231 
639,389 
539,294 



539,113 
539,065 

639.162 

639,191 
639,083 
539.142 
639,274 
539.163 
539,086 
539J39 
53936J 
539.120 
639,276 
639,237 
539,.338 
539,177 

539.201 
539,172 
539,366 
639,353 
639,283 

539,138 
539,379 
539,080 
539,335 
539,130 
539,395 
639,299 

539,344 
639.167 
639,182 
639,204 
639,093 
539,136 
539.307 
539,384 
539J21 
539.094 

539,368 

639,266 
539,239 
5S9ai7 
5.39,292 
639,126 
539,313 
539,390 

539,388 



Printing, J. C. Hemphill 639,268 

Printing machine offset mechanism, J. C. Hemp- 
hill 539.269 

Printing plate, L. Grossman 639,221 

Printing press. J. Brooks 539,377 

Printing press, J. L. Cox 639,356 

Printing side surfaces of metallic capsules, 

machine for. F. Lewin 539,276 

639,076 ■ Puller. See Stump puller. 

Pulley, R. K . Hargraves 639 J29 

Pulley, sash, W. T. Kellogg 539,069 

Pulley, speed, W. M. Mclntyre (r) 11,496 

Pulley, split, A.J. Williams 539,180 

Pulverizer, land, B. A.Thomas 539,153 

Pump, F.Mis 539.072 

Pumps, valve and valve operating mechanism 

for, J. C. Gltbens 539,052 

Push button, electric. A. J. Oebring 539.079 

Railway, closed conduit electric, P. Lucas 639,184 

Railway signal, J. Stringbam 539,398 

Railway signal operating device, F. Hardy 539,128 

Railway Hliinfll system, (t. L. Thoiiias 539,154 

Railway HTi-iicb, jiut.omatH;, A. C, JL[5lieii/le 5;l9.232 

Railway tie, metallic, W. H. Addlcks ii39,210. 539,211 

Railway time indicator, G. H McGuire 539,285 

Refrigerator, J. C. Lilly 539.387 

Register. See Cash register. 
Regulator. See Pressure regulator. Water sup- 
ply regulator. 
Rendering and drying apparatus, E. Holtbaus — 539,055 

Rheostat, A. C. Carey 639.21B 

Rheostat, variable. E. P. Warner 539.105 

Roaster. L. A. Miller 539,283 

Robbers mechanism for foiling train, T. Toomey 539.110 

Rock drill actuating device, J. Duncan 539.261 

Rock drills, rotary feed for, H. Koch 539,062 

Roller. See Paving roller. 

Rollevs in mechanical underground hauling, 
.;• caloh fork for. A. Lauenroth 539.063 



DESIGNS. 

Bedstead, O. E. A. Wiessner 24,302 

Button, T. Greenwald .... 2i,299 

Orpet. h\ M. Parker.. 24,303 to 24.3['5 

Clear clipper hase, M. T. Moore 24,30y 

Cigar wrapper, P. C. Fulweiler 24,308 

Cushion, vehicle, R. C. Scbemmel 24.307 

Engine casing, K. B. Hain 24,318 

l^eed cutter frame. J. J. Gromme. 24,317 

Fuel, lump of. W. P. Taggart 24.313 

Lock case, H. H. Dent 24.310. 24.311 

Metal ware stock, A. R. Pritchard 24.318 

Paper weight. E. L. Clark 24,3«0 

Rocking chair. F. P. Harden 24,301 

Sleigh runniug eear, A. E. Perren 24.315 

Spoon, A. P. Brown. 24,297 

Spoon, fork, etc., S. Smith 24,298 

Step pad, H.C. Swan 24,3iS 

Stove, oil, R.Z.Liddle 24,312 

Whiffletree, R. E. Gregory 24,314 



TRADE MARKS. 

Baking powdeir, W. B . Wilbelm & Company 28,555 

Bathtubs and sinks. Standard Manufacturing 

Company .. 28,581 

iiscmta, crackers, wafers, cakes, and like articles. 

New York Biscuit Company 28.553. 28,554 

Books and photograph albums^ blank, Liebenrotb, 

Von Auw Accompany 28,532 

Bread, baked. Heissler & Junge Company 28,552 

Calfskins, patent leather and waxed calf, Doerr & 

Relnhart 28,537 

Canned and bottled goods, certain named, Abra- 
ham & Straus 28,550 

Canned tomatoes. C. Cole 28,551 

Cocktails, preparation for miied drinks known as, 

H. Cohen . 28,546 

. Cologne, W. P. Ward 26,538 

Color for confectioners' use, H. Kobnstamm & 

I Company 28,549 

. Corsets, Roth & Goldscbmidt 26,533 

Cosmetics, lotions, perfumery, cream, and soap, 

j Firm of W. Rieger 26.539 

Cotton, woolen, and silk fabrics, Burton Brothers 

I & Comptinv 28.535 

; Flour, wheat, J. il. M- Kehlor 28 556 

! Gum, chewing, V. Silverman .■ 28,547 

■ Harness bames, Piatt & lietcbwortb 28,536 

Insects, compounds for destroying, G. A. House- 
man "^f!,540 

Matches, Continental Match Company 28,.'j.'j7, 'Jtl.rVJS 

Matches, friction or parlor, R. L. Brownfield 28.559 

. Medical preparations, certain, E. L. Andrews. 28,541 

I Medicated extract of beef, H. K. Wampole & 

' Company 28,545 

. Medicine, certain named, F. S. Humphrey. 28,W2 

Oil or dressing, confectioners', Niagara Oil Com- 
pany . 28.E48 

Overalls, men's, H. W. Carter & Sons 28,534 

Plows, Deere & Company 28.5S2 

Remedy for constipation. J. R.Simpson 28,543 

Remedy for women's diseases, Avery aiediclne 

Company 28,544 

Stoves, gas and on, Luther & Lederhos 28,560 



Roofing implement. R G. Caldwell 639,347 

Rubber belts, method of and apparatus for join- 
Pence post, J. W. Williams 539,159 . ing ends of , T. Robins. Jr 539,145 

Fiber preparing machine, C. A. Green 539,262 , Saddle pad. P. W. Wall 539.207 

Filtration and carDonation of beer, etc., method i Sand mould. S. J. Adams 539,209 

of and apparatus for. O. Zwletusch 539,111 I Sash and sash frame, window, WalkerA Albert.. 539,206 

Fire and water alarm, electric. G. S. Neu 539.234 Sash fastener, I. W. Lord 539.140 

Firearm, maeazlne. R. P. Cook 539.037 Sash lock. H. Bitner 539.030 

Firearm, magazine. J. L. McCullough !W9,230 Sawmill, banti, W- M. Wilkin 539.320 

Fireproof partition, etc., PoulsoD & Ella 539.394 BawmillcarrlaKe, W. M. Wilkin 539,321 

Fireproof partition, oev'"Tg wall, etc.. T. Bailey.. 539,214 ' Sawmill feeding mechanism, C. Reiser 539,305 



A pi-iiiK'il ytn}\ of the specification and drawing of 
any patent in the foregoing list, or any patent in print 
Issued since 1883. will be furnished from this oflficefor 
25 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co., 381 
Broadway New York. 

(nnnilimi naieniw may now be obtained by tne in- 
ventors for any of the inventions named In the fore- 
eolTij^ list, provided they are simple, at a cost of $40 each. 
It complicated the cost will be a little more, for full 
instructions address Munn & Co., 361 Broadway, New 
Vork. Other foreign patents may also be obtained. 
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•5 cen<a n line 
• . !S1.0<I a line 



1C^° For some classes of Advertisements, Special and 
Higher rates are required. 

The above are charpes per agate line — about eitrht 
worJa per line. This notice shows Lhe width of the line, 
and is set in agate type. Rngravings may head adver- 
tisements at the same rate per apat« line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morninff to appear in ihe foHowinK week's issue. 




Star 
Lathes 



Foot Power 

Screw cutting 

Automatic 

Cross Feed 

9 and 12 inch Siving. 

New Designs. Novel Features- 

Setidfor Catalogue B. 
SENECA FALLS MFG. COMPANY, 
695 Water St., Seneca Falls, N. Y. 



I A T U C C Shapers-Planers, Drills, Machine Shop 
LH I nta< Outflts.Foot Lathes, Tools and Supplies. 
Catalogue Free. SEBASTIAN LATHE CO., 

120 CuLVEKT St., Cincinnati, O. 
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ROCK 

Hundreds in Use 
for All Purposes. 

(t:F° Send for Circular. ^^ v « v ^^ h^ m KA|||A ^ A ^ I P A 

Sturtevant Mill Co., Boston, Mass. MILLSTUNcS. 



Made of Large Blocks of Emery Set in Metal. 
Fastest Grinders known. Can grind anyttiing 

N» PICKING. 
Made Sliiirp. ?»tay S^liarp 

Will Fit any Mill Frame. 
Cheap as Best French Buhra. 



EMERY 



STERLING BICYCLES 

(Built nice a Watcti .... 

. Ttie STRONQEST, LIQHTEST, and , 
J FASTEST Bicycles in the World .... 

Klegant Catalogue Free on request. 
STERLING CYCLE WORKS, 
,236-240 Carroll Ave., D 1, CHICAGO. ' 



MEASUREMENT OF POWER.— BY G. 

D. Hiscnx. M.E. A description of several improved 
forms of absorption and transmitting dynaajonieiera 
for the measurement of the useful work of prime movers 
in mills and lactones. With 17 illustrations. Contained 

in SCIENTIKIC AMERICAN SUPPLEMKNT, No. 992. 

Price 10 cents. To be had at ihis ofBce and from uil 
newsdealers. 



.'^.GQ^UONN &, NN\Q,WlUKn' 



THE SIMPLON TUNNEL. -DESCRIP- 

tion of the project lor a tunnel through tlie Pennine 
Alps under Monte Leone, which, when completed, will 
be the longest in the world. Nature ot the rock to be 
traversed, uroDosed system of construction, venti'ation 
and coolinn, hygienic arrangements, outside erections. 
Full details, with 11 illustrations. Contained in Scien- 
TiPio AMEiciCAN SUPPLEMENT. Nos. 99Si 999. and 
I 00<l. Price It) cents each, 'lb be had at this office 
and from all newsdealers. 

" VANDUZEN"o?t"PUMP 

THE BEST III THE WDRID. 
Pumps Any Kind of Liquid. 

Alwky. In Order, nfrer Clo^s bar 
freezei. ^vtry I'anip uti^r.Eitecd. 

— lO BIZKS.^ 

^00 Id l?000 Gi lions pir Hour. 
Cost $7 10^^.5 Aach. Addrti^s 

THE E. W. VANDUZEN CO., 

m. to m G. Sttosd St., Cii:-:iniiiti, 0. | 




BARNES Foot-Power 




MACHINERY. 




CT^LObUE 



rOH WOOD JliND METftL WORKr. 



TriE Bc«T rosT Power Mac hi nib ih tmb Weau), 

M. }. L mt laiES ca.H 1 993 mi by iv, im^\\. ill 
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TO INVENTORS AND PROMOTERS. 

We have had for many years as a specialty the manu- 
facture of some of the most intricate and successful 
machines, tools and models. Our facilities and equip- 
ment, mechanical skill and experience are at your ser- 
vice in bringing to commercial success inventions and 
improvements in machines or appliances. Satisfaction 
guaranteed. Contract or day work. For particulars, ad- 
dress THE SiGOURNET TOOL CO., Hartford, Ct^ U. S.A. 
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fr 
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IMPROVED COMBINATION 

IVIDER AND CALIPER. 

Can be used as a Divider, a Hermaphrodite, 
Keyhole, Inside and Outside Caliper. 
By mail, postpaid, 

i inch $2,001 8 inch $2.50 

6 " 2.25 1 10 " 2.75 

Mechanics* Fine Tools of nil kinds. 

fl^" Send for Illustrated Catalogue B. 
Standard Tool Co., - Athol, Mass. 



BUY 
TELEPHONES 

Tlint are ffood— not *■ cheap iliitisn." The difler- 
ence in cost is little. We guarantee our apparatus and 
guarantee our cuBtomers against loss by patent suits. 
Our guarantee and instruments are UOTIl (VOOIK 
WESl'ERN TELEPHONE CONSTBUCTION CO., 

440 Monadnock Block, Chicago. 
Largest Manufacturers of Televhonss in the United States 




Send for Catalogue A. 
American Watoli Tool Co.. 



MACHINISTS' 

LATHE. 

Latest Improvements 

New Styles. 

New Prices. 

Growing rapidly in 

favor. 

Wnltlinni, Mass* 



FUNDAMENTAL PRINCIPLES OF 

Business; Their Application in Practice.— A lecture de- 
livered in the Sibley College Course by T. Dunkin Paret. 
A very interesting presentation of the subject, full of 
practical suggestions as to the conditions necessary to 
obtain business and professional success. Contained in 
Scientific American Supplemrnt. Nos. 998 and 
999. Price 10 cents each. To be had at this otfice and 
from all newsdealers. 




The Scientific American 

Reference Book. 



A most useful little bound book of 150 pages, com- 
prising, probably, the most extensive variety of stand- 
ard, practical, condensed information ever furnished 
to the public for so small a price, only 25 cents. 

Among its contents are ; The Last Census of the 
United States (1890), by States, Territories, and Coun- 
ties; Table of Cities having over 8,i00 inhabitants; 
Map of the United States— miniature outline; The 
Patent Laws (full text) ; The Trade Mark Law (fuU 
text) ; The Copyright Law (full text) ; The Principal 
Mechanical Movements— illustrated by 150 small dia- 
grams—of value to inventors and designers of mechan- 
ism; .\[edall!on Portraits of Distinguished American 
Inventors; Valuable Tables relating to Steam, Elec- 
tricity, Heat, Metals, Weights, and Measures. 

fl^* Sent hy Tnail to any address on receipt of price^ 
35 cents. 

MUNN & CO., Publishers, 

361 Broadway, New York, 



SUPERIOR TO COTTON WASTE 

EtidciTlBd Ny fire t) Uk1i:r^TrLtan 

SaiOn cfiiralJle, cbeuuer 
Ajfenis wtmted 

Tleware^ of 

lofiae ^t'o^YV- imUations 

AMERICAN SILK MFG. CO. 

313 Walnut Street, PhlFaderphta, Pa. 

tWELL DRILLING MACHIKERX 

MANUFACTURED BV 

.WILLIAMS BROTHERS. 

ITHACA. N.Y. 

I MOUNTED OR ON SILLS. FOR 

kOEEP OR SHALLOW WELLS, WITH 

' STEAM OR HORSE POWER 

5EH0 ron CATAI-OGue 

AsnnESSWlUJAMSanOSLlTHAGA-N-V 





Parson's Horological Institute. 

Scliool for lUatcliniakers 

ENGRAVERS AND JEWELERS, 

1^" Send Sor Catalogue and Jieferencea. 

PARSON'S Horological Institute, 

30ii nrildlev Avwim.?. PEORIA. ILL,. 



""^"I^ BICYCLE WATCH 

Cniiiiilcti' with holder, Amnricaa 
ltjy«r watcb. Gusrontoerl an uccuratt? 
tiiBekeepKr in pocket or on 
bicycler Steni wind and set, 
Fitronf? n1<;kel case. Holder 
la tbe only practical one 
made. The wa-tch cannot get 
out nor rattle. One second 
adjusts it in holder. Quickly 
attachable to any part of the 
macUine. Prit^e $2.50 each, 
postpaid. iW~ Send for our 
Sundry Catalogue. 
flobt. H. tngersoJ! & Bro., 65 Cortlandt St., New York 




THE NEWSPAPER AND THE ART 

of Making It.— An address delivered at Cornell Univer- 
sity, by Charles A. Buna, eiitor of the New York Sun. 
<:^ontained in Scientific American Supplement, No. 
995. Price lOcents. To be had at this ofBce and from 
all newsdealers. 



ARTESIAN WELLS— BY PROF. E. 

G. Smith. A paper on artesian wells as a source of 
water supply. Essential geological conditions of arte- 
sian wells. Some chemical features of artesian well 
supply. Contained in Scientific American Sup- 
Pi.KM ENT. No. 943. Price 10 cents. To be had at this 
office and from all newsdealers. 



Oil Well Supply Co. 

Manufacturers of everything needed for 

ARTESIAN WELLS 

for either Gas, Oil, Water, or Mineral Tests, 

Boilers, Engines, Pipe, Cordage, Drilling 

Tools, etc. Ill Hs'd ciitdiogue, price lisis. 

and discount siieets on reqnesi^ 

Pittsburg, 111 City and Bradford, Fa. 
Also, 32 Cortlandt St, New fork. 





MATCH * MACHINERY. 

Latest improved. Complete plants furnished- JOS. C. 
DONNELLY, 12t9 Buttonwood Street. Philadelphia, Pa. 



Starrett's Universal Surface Bauge 

Thlj^ ^Au^ti has Joiut ul 

flr.d Bi:rltx>r to be moved 
b^iQk ucui forth and 
piaced ti> any tKU^ltloh 
from upii^htCohorizoLi- 
tfti, to reach over, back 

^ ., ^ *>f. and uuderneata. 

Price, No. 1, 9 Inch law, No.iKlneti t.^m 

No. 3, wub two spinae^ 12 and 18 inches 3J0 

tW lUnstrattd Ctiniofriii Fret. 

TllP T R StSrrPtr f'n Manufacturer of Fine Tools, 

lUC b, ti, iMUUl b\)„ P.O. Bona, athol,mas.s: 




m-Slfl PUIRE Tor use m the arts, Kimng Insects 
'OULrniUC in Grain, KillinE Rim-.wing An- 
nC PHDDnil imals, etc. Manufactured by 
U r U H If D U N E. K. T A Y L,« l{, Cleveland, Ohio 



M 



& cEARO 



TYPEWRITERS. 

All makes half-price. Rebuilt to equal new. Shipped 
with.ut deiiosit toreaponsible parties in all parts of the 
world. Unprejudiced advice given. Ill u 8t 'd cata. free. 

..l^^'.'.'t-.V'."'"'"" i *^ Liberty Street, 
IIEA]*«LAIiT£liS, J New York, U. S A. 




EXCHANGE, 

|1i Barclay St,, New York 

Wewillsave you from 10 to 
50 per cent, on Typewriters 
of all makes. 

1C^° Send for catalogue. 



lOE-HOUSR A^l) COLD ROOM.— BY 

R. G. Hatfield. With directionsf orconstruction. Four 
engravings. Contained in S("ientific American Sup- 
plement, No. ."»!». Price 10 cents, 
office and from all newsdealers 



To be had at this 



If you want the best CHUCKS, buy Wesfcott^s 

Litlle Gia)>t Dfjiible f^rip 

Urill Ctinckg, LttL.le Giant 

Drill Chut'ka 

Cii '^T^S^Mi^Bh, ImpTOvecl, 

** T^i Oneida Drill 

^' . — rift =^-' V. Cb uckfi. Cut* 

^'f^^fepjTie - Off, 

I'ombination 
Lai. he rhnckSn Geared 
Ck)mbit:atin]: Ljitlie Chiactg, Plain Universal LaL^e 
Chupt.*.. Ii:£k:|j^niik:mt Latlie Olmftka, Made by 
AVefiHuotf (.:hm;k Vo,^ i^neiilit, \. V.* 1\ S, A, 
Ask for CfUtJlooJie in Em/WsAt French. Spanish or German, 

FIRST PRIZE AT Coi.UMBTAN EXPOSTTIOH* ISflS. 




TUC UVDUfkCnriDC fL>rpbystclan8.deirti8tetlTi' 
I nC n 1 rn UauUrC YE^^ll^tDT&andfitndentsof 

tlieocjtJitLti jjj:ovoi>iyt>]:uU£iitiuct prjssible h\ ajl cases. j2^ 
m^f! \jwfk. on hypuutifitn, elc.^fS. ICOpaire pampttlet^lOc, 



The "Climax" Stereotyper 

Moulding Press Combined, 

for making perfect Celluloid Ste- 
rrotypfsto Weusedin pl;ice of metal 
stereotypes. Also for making Riib- 
l»«*r ^taiiiiiK. Should he in nse in 
every printing office. See Sci.Am., 
Dec. 30. 1893. Send for circular to 

THE J. F. W. DORMAN CO. 

217 E. German St., Baltimore, Md. 

Manufacturers of 
Ruhher Stamps, Vulcanizers, Stereo- 
type Machinery and Supplies. 




hmi Walsr by Comprssssil k 

We take pleasure in announcing that hy arrangements 
made with J. G. Pohle, we are enabled to furnish our 
customers with the 

I'OHLE AIR LIFT PUMP, 
protected hy numerous American and Foreign patents. 
ITiis department ol our business will he under the per- 
sonal supervision of Dr. Pohle, the inventor and pat'ee. 
THE EVGEaSOLL-SBRGEANT DRILL CO., 
HaTemeyer Building, 26<?ortlandt St., New York. 



IMiilillllL 



AIR COMPRESSORS&f 

GENERAL MACHINERY rong"^ 

Mining Tu n n e l i n g , '"^' ^' 

RAND DRILLCo 23 pAfi^PiACE NJwvMKte 



How To Make a Dynamo 

«R MOTOK, 14 horse poweT wlje, illustrated with 
full worklni^ drLtwhiKa. By Edw. 't'revert. lYiee lOc. 

IliiliLer PultiLaliitiff Cd., I.yun, lfl»SH. 




-^- "WOLVERINE"^*' 

GAS & GASOLINE ENGINES 

STATIONARY AND MARINE. 

The "Wolverine" is the onlyrevers- 
iWe marioecaaengi neon the market. 
Itisthe lightest engineforits power. 
Requires no licensed engineer. Ab- 
solutely safe. Manufactured hy 
Ij WOLVERINE MOTOR WORKS. 
12 Huron St., Grand Rapids, Mich. 



EXPLOSIVES AND THEIR MODERN 

Development.— By Prof. Vivian B. Lewes. Four lec- 
tures delivered hefore the London Society of Arts, on 
the explosive mixtures and compounds of modern times. 
Gunpowder and the recent improvements in its com- 
position. guncottoE. nitroglycerine and nitroglycerine 
preparations, smokeless powders, explosives for blasting 
purposes. Contained in Scientific American Supple- 
ment. Nos. 999, 1000, 1001, 10O2, 1O03 and 
1 004. PricelO cents each or 60 cents for the series. 
To be had at this office and from all newsdealers. 




SANITARY SOAP VASE 

PREVENTS disease, waste, pilfer- 
ing of soap, clogging of waste pipes, 
stain of marble, uncleanly soap dish . 
AKF9RD:S each us& fresh, dry 
pure soap. 

'Die Only Clean, Sanitary, and Safe 
way to use soap. 

Agents Wanted. 
Sanitary Soap Vase Co., 
Aqueduct Bldg., Rochester, N. Y. 



POySIBILITY OF LIFE IN OTHER 

Worlds.— A most interesting discussion of this much 
riehated question by the ^reat astronomer. Sir Robert 
Ball. Contained in Scientific American Sup- 
pLtiiMENT, No. 99'^. Price 10 cents. To be had at this 
office and from all newsdealers. 




SINTZ GAS ENGINE GO. 

GRAND RAPIDS, MICH., 

U. S. A. 
Manufacturers of the Siiitz Sta- 
tionncy nn<l l>lni'lne l^nitand 
GaKolinf l^^nffini'S. Especially 
adapted for Boats and Electric 
Lighting. Ru ns with manufac- 
tured or natural gas — Boats and 
launches. Prices within the reach 
of all. fl^ Send f»r Cataloou^. 
Mention thie paper. 



ELECTRICITY 

IjfechAiucB, Bte&iuEDela6arina,M«cd:iBJiii::a.l 
pTawiTiK, Arcbitecturo. K. H. and ttTil}<a 
feingineeriDg, l^LLicuLticii;. HqacLu^, Miuioe, 
CQf(tiBh BTftnolit>&. band tor free ciTcuIiirt 
■tatiug subJDut wish ici etudy or yotir tT&do. 
CkirrcflpnniLciicc ^Vrbuul of ludui^crl^ 




ACETYLENE. THE COMMERCIAL 

Synthesis of Illuminating Hydrocarbons.— A paper hy 
Prof. Vivian R Lewes, read hefore the London Society 
of Arts. I'.he production ol acetylene from calcic car- 
hide obtained by means of the electric furnace, the 
light-giving value of this hydrocarhon. its value as a 
stepping stone to the synthesis of other hydrocarbons, 
and its commercial possihilities. Contained in Scien- 
tific American Supplement, No. 998. Price It 
cents. To be had at this office and from all newsdealers. 



Towers, Tanks and Tubs 

PATENT SECTIONAL 

All Iron Towers 

PLAIN 

ALL WOOD TOWERS. 
ELEVATED TANKS 

for Automatic Fire Sprinkler Plants. 

Louisiana Red Cypress Tanks 
a Specialty. 

W. E. CALDWELL CO., 

219 E. Main Street, 
Louisville, Ky., U. S. A. 




Experimental & Model Work 

B V. BAILLAKD, H6Lilierty Street, N. Y. 



i^oo" L i / i^^i'^TEf^ cAP^cirr i/s//vci£ss 
'■ -'■^i^-ii.g, GATES IRON WORKS="' T 

J< GSO ELSTONAVE CHICAGO, 



TO BUSINESS MEN 

The value of the Scientipjc American as an adver- 
tising medium cannot he overestimated. Its circulation 
is many times greater than that of any similar journal 
now puhlished. It goes into all the States and Iterrito- 
ries, and is read in all the principal lihraries and reading 
rooms of the world. A husincss man wants somethiUR 
more than to see his advertisement in a printed news- 
paper. He wants circulation. This he has when he ad- 
vertises in the Scientific American. And do not let 
the advertising agent influence you to suhstitute some 
other paper for tbe Scientific American when se- 
lecting a list of puhlications in which you decide it is for 
your interest to advertise. This is frequently done for 
the reason that the agent gets a ^rger commission from 
the papers having a small circulation than is allowed on 
the Scientific American. 

For rates see top of first column of this page or ad- 
dress MUNN *fc CO., Piiblisliei's. 

361 Broad^vay, Ne^v York. 



Catalogue 
Free. 



POWERFUL 

SHEARS 



Cuts to >^ inch sheet metal 
and % inch rods. 

W. W. OLIVER, 
Sta.B. Buffalo. N. 




NOW READY t 

Fourteenth Edition of 

Experimental Science 




REVISED AND ENLARGED. 
1'JO I'nses and 110 !<uperb Cuts ndiled. 

Just the thing for a holiday present for any man, 
woman.student, teacher, or anyone interested in science. 

In the new matter contained in the last edition will he 
found the Scientific Use of t>ie Phonograph, the curious 
optical illusion known as the Anorthoscope, together 
with other new and interesting Optical Illusions, the 
Optical Prelection of Opaque Ohjects. new ex]»eriments 
in Pro.iection, Iridescent Glass, some points in Photo- 

frajihy. including Han^ Cameras, Cane »?ameras etc.; 
ystems •f Electrical »istributi«u, Elet'tncal Ore find- 
er. Electrical Rocker, Electric Chimes, How to Color 
Lantern Slides, Study of the Stars, and a great deal of 
other new matter which will prove of interest to scien- 
tific readers. 

840 pages, 782 fine cuts, substantially and heautif iilly 

bound. Price in cloth, hy mail. S4. Half morocca, S5^. 

^^~ Hend jor iliwiii-ated circular. 

MUNN & CO., Publishers, 
Office of the SCIENTIFIC AMERICAN, 

361 BROAUWAV. KBW YOllK. 
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Founded by Matlimv Carey, 1785. 

HENRY CAREY BAIRD & CO. 

Industrial Publishers, Booksellers & Importers 
8lOWaluiit St.. Philadelphia, Pa.. U.S. A. 

(C^ Our New au* Revised Catalogue ot Practica] and 
Scientific Books 90 pages, 8vo, and our other Catalogues 
and Circulars, the whole coTering eveiy branch of Sci- 
ence applied to the Arts, sent free and free of postage 
to any one in any part of the worM who will furnish his 
address. 



ARB0RUNDUM 



^ jt abrasive known. _. 

Diamond powder Substitute 



EMERY AND 

. iR Substitute Jn flour; 

'OWDERrCRrSTALrWHELELrSlAS A HONt FORM. 



iCAHBQRUNDUM CO. MmO/VGAH£LA C/rK Pfi._a-S^. 



DEER PARK, 

On the Crest of the Alleghenies. 

To those contempJating a trip to the mountains in 
search of health and pleasure, Deer Park, on the crest 
of the Allegheny mountains, 3,000 feet above the sea 
level, offers such varie* attractions as a ielightful 
atmosphere (luring both day au* night, pure water, 
smooth, win<l\ng roads through the mountains an* val- 
leys, and the most picturesque scenery in the Allegheny 
range The hotel is equipped with all adjuncts con- 
ductive to the entertainment, pleasure an* comfort of 
its guests. 

The surrouniiing grounds as well as the hotel, are 
lighted with electricity. Six miles distant on the same 
mountain summit, is Oakland, the twin resort of Deer 
Park, an* equally as well equipped for the entertain- 
ment an* accommodations of its patrons. Bnth hotels 
are upon the main line of the Baltimore an* Obio Rail- 
road, have the advantages of its spleniiiil Vestibuleii 
Limited Express trains between tne East anil West. 
Season excursion tickets, good for return passage until 
October 31, will be |ilace<l on sale at greatly re<luce<l 
rates at all principal ticket offices throughout the coun- 
try. One way tickets, reading from St. Louis, Louis- 
ville, Cincinnati, Columbus, Chicago, an* any point on 
the B. & O. system to Washington, Baltimore, Philadel- 
phia or New York, or vice versa, are good to stop off at 
either Deer Park, Mountain Lake Park, or Oaklanil, an* 
the time limit will be exteuie* by agents at either 
resort upon application, to cover the perio* of the 
hoMer's visit. 

The season at these popular resorts commences 
June 22t*. 

For full information as to hotel rates, rooms, etc., 
ail<lress George D. DeShielis, Manager, Deer Park, or 
Oakland, Garrett County, M*. 

BDSHNELL'S PERFECT LETTER COPYING BOOKS 

ake perfect copies of let- 
ers with or<linary office ink. 
_S^o press require*. Books roll 
up to makelhe copy. Indis- 
pensalile to the traveler and 
for private use. Sent by mail, 
postpaid, on receipt of price. 

Note aize, fixlO inches $1.00 

Letter size, 10x12 inches, $1.3# 
Sen* for circular an* agents 
term s. A I vah IS 11 sli n el I . 
403 Chestnut St.,Phrladelphia,Pa. 



DAIMLER 



COMPANY, 



OFFICE AND 



MOTOR 

BUILDERS OF 

Highest Grade Single and Twin Screw Launches. 

Safest, cleanest and speediest power boat built. 
No smoke or smokestack, no boiler, no elec- 
tricity. No steam or naphtha under pressure. 
Run on one pint of gasoline per horse power 
per hour, and are under way in less than one 
minute. No licensed engineer or pilot. 
Also Stationary Motors. 
I^~ Send for Illustrated Catalogue and Price List. 

WORKS, "STEINWAY," LONG ISLAND CITY, N. Y. 




TENTS. 

We mappfftc ture T ea te Of eveiT v^ rLety utA slM, 
for aU <:Onceh 




We have 
and ksow t^w 

W«liayi 
the U. S/Govo^Dmi 

We 

or_ 

our INt^tm^ef Ca(al ^1 
Qltur^. If youareJ^ 
address sod six con' 



GEO. B. CARPENTER & CO. 

202=208 So. Water St., CHICAGO 




A NEW PIPE WRENCH 

Grips quickly and i'lrmly, G ALT AN I ZED 
as well as other pipe, a/ic< ivitl 'not Crush 
it. Won't lock on pipe. Does not mar a nut 
or highly polished fittings. Other features. 
All dealers. 

1^" Send for Little Book, Free. 
SAMUEL HALL'S SON, 229 West 10th St., New York. 



K'i^LNE-BOATMFGe 

>- '^'^CINE.WIS.U.S-A ,, 
. DtSIGNtRS AND BUILDERST., 

I PRICES AND WORK CUAHANIttD ' ■ 




Is Your Factory Light P^'^ 

Asbestine White Cold Water Paint— Po^-dei- 1'otiii. 
Readyf or instant use. For Factories, Workshops, Mills, 
Railroads, Breweries, etc. Warranted Not to Scale. 
Send for small quantity for Trial— Sent FREE. 
(JEORGE 8. A DAMS, No. 5 Court Sq., Brooklyn, N. Y. 



HELLO, CENTRAL! 

Do you use telephones? If so, we can give 

I you just what you want. Our specialty is Blake 

Transmitters. There is a " best " in everything, 

and ours are the best. We supply complete 

I telephones or all or any of the parts to construct 

L telephone. Write for illustrated catalogue. 

PHGINIX INTERIOR TELEPHONE CO., 

131 Liberty St., New York. 



SK>'Df«>r€ai.ak>j;fni'Of 
th^ Miisi4;:tl luhhrii- 
inent ye>ii tliiiik of buyiiifr. 
ViulliiB Tppaired try ihe 
(Vetiiona Sy-st(?iii. l\ ^T(iK\\ 
2S C<^ntTa.l irit^„ iiostoii^ M^^A. 



SCIENTIFIC AMERICAN SUPPLE- 
MENT. Any ileaired back number of th*' Scjenttji'Ic 
American Supplement can be ha* at this office f»r 
10 cents. Also to be had of oewsilealers in aD parts o( 
the country. 






SAFETY THRUST COLLARS 



<M-Tl» A Nik »I'1^IT. j^f''' 
character aud a t price 1 sui l jjl; 



v:.: -s^ p '■■' shs.ttiag will eooault their ^:;^;s - 
XImj ^iij^ iT» teres t& In writhitr for Price X^-i 
^^^^"^^ List ajid Discounts. ^ 

The GorviCRNErit MArniNE t.\>., Gc.uvemeur. N. 




^Architectural ^ooks 

Useful, Beautiful and Cheap. 



Any person about to erect a dwelling h»use or sta- 
ble, either in the country or city, or any buiWer wishing 
to examine the latest an* best plans for a church, 
school house, club house, or any other public building 
of high or low cost, shouM procure a complete set of 
the Architects' AND Bdildeks' Edition of theSci- 
ENTiric American. 

The information these volumes contain renders the 
work almost indispensable to the architect and builder, 
an* persons about to build for themselves will find the 
work suggestive and most useful. They contain draw- 
ings in perspective and in color, together with floor 
plans, costs, location of residence, etc. 

Two volumes are published anuually. Volumes 1 ta 
18, which include all the numbers of this work from 
commencement to December, 1894, may now be obtained 
lat this office or from Booksellers and Newsdealers. 
Price, stitched in »aper. $2.00 per volume. These vol- 
umes contain all tlie plates, and all the other interesting 
matter pertaining to the work. They are of great per- 
ttiftnent value. Forwarded to any address. 

inUNN & CO., Publishers, 

361 Broadway, New ¥ork. 




PRENTISS TIME SYSTEM 

30, 60, 90 and 100 day movements. 

SVNCHRONIZEO CLOCKS 

Synchronizers f^rTime-Stamps and Record- 
ers. Also Mechanical Self-wiiiding Clocks. 

CALENDAR CLOCKS 
Tower Clocks. Outside and Synchronized 
Sign Clocks. Clocksrentedin New J'ork City 

It^Sendfor pamphlet and particulars. 

The Prentiss Clock Improvement Co., 

49 Dey St., New York City. 



CALENDOLPS TYPESETTING MA- 

chine. — •escription of a machine recently invented by 
Father Culendoli, a Sicilian Dominican, which permits 
an experienced operator to compose fifty thousand let- 
ters un hour. With 7 illustrations. (;ontiiined in SCIEN- 
TIFIC American Suppi-ement, No. lOOS* Price 10 
cents. To be had at this office and from all newsdealers. 



ALCO VAPOR LAUNCH 



Engine and Helm Controlled from Bow 

Latest improved and only ]2 to 1 Motor 
now ready for the market. 18 to 40 ft. 
I.iiuncb^Bf 3* 3, 5 aud 7 horse power. 



?Jo ][f.^ti6ed Etnuineer or Pilot required. Speed and Safety 

guuranteed. No Mangerous NapMha or GasoliJie used. 
marine Vapor Lneine Co., Jersey City, N. J. 





AGENTS 



LIDIESOROEKTS 
S79 A WEEK, 

iDg or aelliog Crray 
Plater, or collecting goods for us 
lo plate. We do all kinds of plat- 
ing at our works, manufacture the 
materials and ouiGts. and teavh 
tjjf". UlT^ We sell the only complete 
outfit, including 1athe,wheelB, tools 
»Dd ma[ffltil»f4rpollqtliEi<[;,prepar- 
Ida^ plating and Haishin^ every- 
IhlDg, Circulars aad prii^es free. 
C}rftT & Co.. Pluttnff Works, 
I>e[i\4, Columbus, Ohio. 



DRY BATTERIES.— A PAPER BY L. K. 

B«hm, treating uf open circuit batteries, hiatorical dry 
batteries, modern dry batteries, Ilellesen's battery. 
Bryan's battery, Koller's battery, and the efficiency of 
dry cells. With 3 illustrations. Contained in SCIEN- 
TIFIC AMERICAN Supplement, No. 1001. Price 10 
cents. To be had at this office and from all news- 
dealers. 

MACHINE WORK SOLICITED. .^S^^ilt 

Modern Machine Tools. Pattern Making, Designing, 
Experimental Work. Technical assistance if required. 
Best facilities, very reasonable prices. I*. TRYUJI Ij, 
ol'Z-o'i'i West 4 lat fttreet, New York. 



Grade 




Bicycles 



Shipped anywhere 
LC.V.D. Saving you 
AdffuJifrs profit. 
I £ ( n4>'(iLkwuoii tvt-l^!^, Jin 

|$86 'Arlington' " $45.00 

•66 " »*$37.50 

_ $20 *■ "$10.90 

Latest models, wood or steel rims; pneumatic tires; weight 17^ 
to301bs.; al! styles and prices I^arge illustrated catalogue free. 

Cash Buyers Union»162W,VanBurcnSt.B LI] .Chicago 



PATENT SALE. 



The undersigned will receive 
bldsuntilJunel5,189S,f«r !Sa\v 
Fiie liiiiide. I*etters Patent No. aj7,827, issued April 
23. 1835. To be opened in public and awarded to the 
highest bidder. Aug. Kaemppeb, Sheboygan, Wis. 



GASOLINE . ENGINES. 




If^to 75 liorae pOTvi^r. For rr(.n>elljnti Boata of all Itint^s. 
Ciieziiiesl. Fiiel, Absolnfe Saffry, Nolnlc^ntud Engineer, 

^iimple t?onfttniction, TiundrcclH in yuticesiaful Uae, 
tW^ Write for illitatrated cittaluatic, 

Mfiiion Aveniie &■ 4&th Street^ PHrLAi>ELl»HTA, Ta. 



MONITOR 



VAPOR ENGINE «»d 

POWER COMPANY, 

8 Erie Street, Grand Rapids, Michigan. 
Gasoline Launch Engines and Launches 



Send Foa Cerculak. 




The Electric Launch Co. 

Office and _WjOR.ti5;.186:irREET 
AVoRRis Heights. NewYorkCity, 



THE AUSTRALIAN PATENTS DEVELOPMENT 
CO., Melbourne, require Agents throughout the world. 



o 



o 



Messrs. Munn & Co, Solicitors 
of Patents, have had nearly fifty 
years' continuous experience. Any 
one may quickly ascertain, free, 
whether an invention probably is 
patentable Iiy writing to MunnACo. 
Communications strictly confiden- 
tial. A handhook of patents and 
how to obtain them sent free. 

PATENTS 

taken through Muim Sn Co. receive 
special notice in the Scientitic Amer- 
ican. This splendid weekly paper, 
elegantly illustrated, has the largest 
circulation of any scientific work. 
f3 a year. Specimen copies free. 
Address MUNN & CO,, 

New York, 3fil. Broadway. 



o 



o 



PRICES on Small Motorst UyniunoB. and Ci^ilJGiga for 
"■■ sauie, for 3c. tatamp. Wictt. V. L. Gi'ol^b, ColwmbuatO. 




tnCIAL LiMB5,et5. 
low. SST KANSAS CITV. WO. 




MADE TO ORDER 

Imported cloths — Suits ani •vercoats 
from 510 to 830 — the style and material 
you select, "VVe are direct importers 
— guarantee perfect fit, superior work- 
manship and fi,nest trinunings. We 
pay expresti char(;eB to any part of 
the Unjted States. Goods sent C, O. D., 
with privilege of examination. Write 
forf ree cataloffue, samples and measur- 
ins instriictioiis. 

THE PR«(iRE88 X\IL0KIN6 CO. 
2fi2an(l 264 State St.. Dept. 23, Chl^affo, 111 



AMERICAN PATENTS.— AN INTER- 

eatingnnd valuable table sh«winu the number of patents 
cranied f •r the vurioiis subjects upon which petitions 
have been filed from the beginning down to Deceuiber 
31. 1894. Contained in Scientific American Si.'P- 
Pi.EMKNT, No. lOOtf. Price 10 cents. To be had at 
this office and from all newsdealers. 




$er HAND BONEjSHELL AND 
^OCORN MILLSfi»P»""'men. 

— Circular and testimonials Free. 
IVnjSON BROS., Easton. Pa. 



WORCESTER POLYTECHNIC INSTITUTE, 
Worcester, flass. 

Four years' courses in Civil, Mechanical, Electrical En- 

fineering and Chemistry. New and extensive laliora- 
ories and workshojig, thoroughly equipped. Expenses 
low. For catalogue and information address 

T. C. MENDENHALL, President. 




X L. U r SEND FOR 

\J ^^ Catalogue 



W.& D. MO G EY. 

NNE CITY. N.J. 



SCIENTIFIC AMERICAN DYNAMO. 

Description of a plain shunt-wound dynamo of simple 
construction, capable of supplying a current of from SO 
to 75 110-volt incandescent lamps, or of being used as a 
5 h. p motor. This machine was constructed especially 
for the benefit of the readers of the :Scienti'tfC .ii)i<-iian-i, 
by Mr. W. S. Bishop, of New Haven, Conn. It is de- 
signed to meet the wants of mechanics and amatairs 
woo desire to construct a simple dynamo for their own 
use, but who do not care to enter into the subject scien- 
tifically. With 24 illustrations. Contained in S(It;ntipic 
AMEHICAN SITPPLUM KNT, No. Sli5. Price 10 ccnts. To 
behadatthis office and from all newsdealers. 



WELL DRESSED MEN 

, weaTOQlymerctaanttailormade Clothes* 

A Tailor-Made 
Suit For 
$10.00 

We'll make to your measure a FTOCfe 
or Sack Suit of 

Ar.r. woor. eooDS 

equal to any tailors S18.OO garmentf op 
m.QO Other Suits and Trousers just 
as cheap. We save 6M per cent by 
buying big lots of woolens direct from 
the mills— that accounts for it. 

All goods sent C. O. D..with privilege 
Of examination before paying express 
agent. "We pay express char^ es. 

Send for samplesof clotb and full 
particulars, free. 

LOUIS X VEHON, Tailor. 323 Dearborn St.. Chicago 





And 

opticons. 



CRITERION MAGIC LANTERNS stere 

Oil, Lime or Electric Light. Front of Lanterns easily removable for substitution 
of scientific attachments. We make lanterns and views for all liinds of uses. 
^W Cataioqiies frrf. J. B. COl.T A.- CO.. 115 & 117 Nassau Street, New Vork. 
189 LaSalle St.. Chicago. 50 Bromdeld St.. Boston. 131 Post St., San Francisco. 



PUMP3 -For Compressing 

OXYGEN & HYDROGEN 

GASES INTO CYLINDERS 

By HAND POWER. PRICE $(5,00 

SENDFOR CATALOGUE, NOE TO 

CMAS. BESELLER. 

218 CENTRE ST,,NEW YORK. 



THE INQUISITION IN MEXICO— A 

most interesting historical paper, being a narrative of 
the experiences of Miles Phillips, one of the members 
of a trading and discovery expedition to Africa iind 
America fitted out in England in 1567, and placed under 
the command of Master J«hn Hawkins. Contained in 
SciKJVTiFic American Supplement, Nos. 1 004, 
11105 and 10116. Price lU cents each. To be had at 
this oflice and from all newsdealers. 




New 50c. Telephone 



hxTS eit 


a.rdinarj ac.ustie pr.pert 


whiaperinay fcep 


»iiilj heard at5»» ft. N. b 


eqaired. [iecfWf 


a ate initatlin hard Tukbe 


aincik rorm aau 


ed.n TRgular instruments 




>uttJt. C.mplete far b.th ends with all acceaa.riea and Instru 

ana f .r usiqg. Sent 1. jeiproaa .n receipt .f oOp. •r bymaii f .r 12c' eUlrth 

R. H. INGERSOLL & BRD.65 CDRTLANOT ST. N. Y. CITY* 



MM FIBER 

MaiiiifiictorT F.elnblisfaed 1761. 

LEAD PENCILS, COLORED PENCILS, SLATE 
PENCILS, WRITING SLATES. STEEI, PENS, GOLD 
PENS, INKS, PENCIL CASES IN SILVER AND IN 
00L», STATIONERS' RUBBER GOODS, RDLERS, 
COLORS AND ARTISTS' MATERIALS. 



78 Reade Street, 



New York. N. Y. 



lllaiiiifactory Establislietl 1761. 

MANVEL WIND MILLS' 

with Ball bearing turn- 
table. Oalvu-nized Steel 
Mills and Ton-ers. 

Your address calls for 
half-tone engravings. 

WILLIAMS MFG. CO. 
Kalamazoo, Mich. 

16MurraySt.,IVew York. 
S6 So. Market St., ■ Boston. 

MA(;hikeS. Coi'liss Engrines. Bi-ewei-s* 
n nd JSiittlei-p«' IHachinciy . The Vilter 
' aiFG. Co., a99 Clinton Street, Milwauliee, Wis. 





CLAY&TORBENSEN, GLOUCESTER CITY H.. 

DESIGNERS s. BUILDLR5 OF YACHTS, 
LAUNCHES >.»■'> HOUSE. BOATS. 



TXT A "^TT'TT'T^ To purchase a Model 
VV -Ci-JJN X J2jAJ, Hnilwity Mail iir Bag. 
gwe Car. Scale about ^ or 1 ineli lo tbe tooL StuCe 
iirfce and aeiid description or ptotofii'spli to KIj1:miNG 
ItAlL CATCHER. AND KKLIVEHEE CO.. EttlE, pA. 



AMATEUR PHOTOCRAPHERSI^L 

The Best Blue Print Paper Ib Our 
FRENCH 
SATIN JUNIOR. 

4x5 per Oroxs, $1.00 

i»x8 '• " a.oo 

Does all that silver paper will. Unsurpassed for beauti- 
ful definition. Keeping qualities guarantee* for one 
year. Money returned if not satisfactory. (^"iVe^o Book 
on Blue Printing, Sa-mple, and frice List sent Free. 
J. C. MILLEN, 923 Arch Street, Philadelphia, Pa. 




A Valuable Bool^ 




,eiPTS- 



12)500 Receipts. 708 l*aji,es. Pi ito S5. 

BouTid in Sheep, Stt. Half -Morocco-, Sli.^U. 

This splenilii work contains a careful compilation of 
the most useful Receipts an* Replies given in the Notes 
and Queries of correspondents as published in the >c\- 
entilic A iiiei-icau duringtbe pastflf tyyears; together 
with many valuable and important additions. 

O^ei" 'J'wcH'c 'J'hfiiifin.iiil selected Receipts are 
here collected; nearly every branch of the useful arts 
being reiirBsented. It is by far the most comprehensive 
volume of the kind ever placed before the public. 

The work may be regarded as the product of the stud- 
ies and practical experience of the ablest chemists an* 
workers in all parts of the world; the information given 
being of the highest value, arranged an* condensed in 
concise form convenient for rea*y use. 

Almost every in^uirythatcan be thought of. relating 
to formulie used in the various manufacturing indus- 
tries, will here be found answere*. 

Instructions for working many diflerent processes in 
the arts are given. 

Those wh« are engaged in any branch of industry 
probably will find in this b«ok much that is of practical 
value in their respective callings. 

Those who are in search of independent business or 
employment, relating to the home manufacture of sam- 
ple articles, will find in it hundreds of most excellent 
suggestions. 

St^" Send J or Mescri-ptive Circular. 

MUNN & CO., Publishers, 
SCIENTIFIC AMERICAN OFFICE, 

361 Broadway, New York* 



> 1895 SCIENTIFIC AMERICAN, INC. 
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Scientific SmeticM. 



[May 25, 1895- 



^^'Dpcrtiscmcnts. 



<S R I) I N A R Y R A'I'E*. 



fnsi<lf* I'ajje. each : 
Back l*ay;e. each ii 



75 cents a line 
$1.0U a line 



t^' For some classes of Advertisements^ Special and 
Higher rates are required. 

1'he above are charges per agate line— about eight 
words per line. This notice shows the width of the line, 
and is set in agate tytie. l^'togravings may head at^ver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the following week's issue. 



NEW- MAIL 

Highest Possible Orade. ^ ^^ ^ 

Men's "^^ ^^-^ ^ 

and 

Ladies' i 
Pat- 
terns. 



Boys' and Girls' Wheels, IS15, IS'^O, 1S40, etc. | 

Wm. Read & Sons,l 07 Washington St., Boston , 
MANUFACTURE OF BICYCLES— A 

very comprehensive article giving the detfiils of con- 
struction of every part of these vehicles. With 15 en- 
gravinKs. Contained in SciEJVTlFlC AMERlCAJf Sup- 
PLEMEJSfT, No. 90S. Price 10 cents. To be had at this 
office and from all newsdealers. 




Improvement the Order op the AGE.**^^.^^^^aai^ 

Three New Model 

Smith Premier Typewriters 

— ^--Nos. 2, 3 AND 4 

NAVE YOU EXAMINED THEM 9 

^,^^ Many Improvements Heretofore Overlooked by Other Manufacturers. 

Address THE SMITH PREMIER TYPEWRITER COMPANY, Syracuse, N. Y., U.S.A. 

Branch Offices w Twentv-Nine Principau Cities in the United States. 




S85 AND $100 




BICYCLE 
CHAIN 

P. •. Box 15S8, 




LIGHTNING 
CO. 

New York City. 



$18 



buys a l)eautiful little Canoe; or ^t\4^% ^ 
a Miigiiinoont rieasnre Boat for V. |"JI> 

IF- Srnii Jur eft-ttliFt (EfflS caialm, .11 I X , I 
" — TOR, Canton, N.T. **'•''— V/ 



J.H. UligltTO: 




ACCOUNTANTS 

who use the Comptometer 

have no trouble with their 
trial balance. Has it ever oc- 
curred to you that by getting 
one you might save lots of 
time, avoid mistakes and not 
ruin your nerves ? 

Writs for Pamphlet. 

FELT & TARRANT MFG CO. 
62-58 Illinois St . Chicago. 



|ljit7^of/\ilHoaici$ 



• FIVE M0OELS-4.ADIES' AND MENS. • 



« Weights. 18 (0 25 pounds. * 

S 40 Page Catalogue sent Tor postage. * 

llllDtMllllllCIIZKEEPIIIfRDIITl 

•MONARCH CYCLE CO.! 

i CHICAQO. U. S. A. S 

» aQ«..nijco|NewYortc. Me/nphis. Detroit. Denver. Salt LAIts • 
• °"*'^''"'^°ICity. San Fianasco, Pomona. Toronto ■ i 



KODAKS 



$6.00 

to $100.00. 

The lightestand most practical cameras for hand 
or tripod use. An illustrated manual, free with 
every Kodak, tells how to develop and print the 
pictures. 

Eastman Kodak Company, 

Rochester, 

N. Y. 



J Send for t 
iCatafouge.l 



PERFORATED 



.^ METAL 




£84 PEISRLSTNY 



Premo Cameras 




Premos 
Produce 

Perfect 
Pictures 



Are perfect in construction, workmanship 
and finish, and contain more modern im- 
provements than any other Camera. "We 
make several styles and guarantee them all 

ROCHESTER OPTICAL CO. 

22 South Street, Rochester, N. Y. 



"Macliinery & Hutiiilie^^^' 'W. 



CUmUCQ Bnili^i',! iLnil Miii'biMp Toolx. New 
CnulTICO. an<l Second-tLand. ^I'ml jitamp for jtaiKr 
■■" UaviH, llocheater, M. V, 

EHJI E D V .Emery Wheels, Grinding Ma- 
Iwl b 1% 1 ■ chines and Griniers' Supplies, 
Quick process and large stock, When in a nurry, 
buy of THE TANJTK (H».. New York Cut, 
Cincinnati, and Stroudsburg, Pa. 



PRIESTMAN SAFETY OIL ENGINE 

" Pheimmenally low in costoj operatiwi."— Franklin Inst. 
NEITH^^ Kerosene, NOT Gasoline 
NOR 

ENGINEER 

Ec»nomicaL Simple, Safe, Au- 
tomatic F«r Electric Light- 
ing, Pumping, Milling, etc. 

PRIESTMAN & COMPANY, Inc. 

Fi'oiit and Taskei* Streets* » • Philadelphia 

THE BICYCLE : ITS INFLUENCE IN 

Health and •isease.— By G. M. Hiimm^nd, M.D. A val- 
uableand interestine paper in which the f^ubject is ex- 
haustively treated from the following standpoints : 1. 
The use of the cycle by persons iu health. 2. Tlie use •f 
the cycle by persons diseased. Contiiined in SCiESTltTC 
AMEiiTCAiN Suppj.EMF,.NT, No. 1 OU'2. Price 10 cents. 
To be had at tbis office and from all newsdealers. 




AUPricB^ 






They All Like It. 
The Ladies Like It. 
So Do The Men. 
Children Enjoy It. 

Layman Pneumatic Boats. 

Place your order in time to 
be filled for this season. 

Free— •^t■^ Deacripti-m Cata- 
togiie and Price List. 
Address H. D. LAYMAN, 

851 Broadway, New York. 




IJitoDO U.l\ 




MotorofirCentury 

<Tniiti(^ u.^fMi any placf, t<i ilfmny 
ttfork^atr^] 'byiu\y<tii^-. No Boll- 
erJ Wo Ft re! NoStfHm! >\] 
AsbesE NoGaugesl ^lo >Cii^i- 
iieer! A perleetly safe Molor 
for all placea aud purpobe& CfM 
of operation abo^t (m« fxnt an 
hour to rath indicaUflhorsevow 
er^ For eirculars+ete., ftddretiii 

C'liui'ier iifis Kiiuiin- Uo* 
1\ (), JSnylJH, Sti-iJinE!:* HI. 



The 

American 
Bell Telephone 
Company, 

125 Milk Street, 
Boston, Mass. 



This Company owns Letters- 
Patent No, 463,569, granted 
to Emile Berliner Novem- 
ber 17, 1891, for a combined 
Telegraph and Telephone, 
covering all forms of 
Microphone Transmitters 
or contact Telephones. 




Are Warranted the Highest of all 
High = Grade Machines Built in the 
World, Regardless of Price. 

t^" i.'titaLu^fue Free. 

Indiana Bicycle Co., Indianapolis, Ind 






Onr facilities are the Best in the World for the 
Production of the Finest Possible Results. Every 
Machine Fully Guaranteed. 

21 lb. Scorcher, = ^ ^ = $85.00 
Ladies' 22 lb., - p - - 75.00 

u. s. A. 



BRIi^TUl.'S 




Recording Instruments. 

Pressure Gauges, Vacuum Gauges. Volt- 
meters, Amperemeters, Wattmeters, and 
Thermometers, make continuous records 
May and Night. Will pay for themselves. 
ETcry instrument fully guaranteed and 
aentonSI days' trial. tW° Send for Circu- 
lars and Specimen Chart. 

The Bristol Company, Watertury, Conn. 



'™ forFINETOOISiheveryshop. 
w.,i.ro« C.H.BESLY&CO. 



CATALOGUE 
AND AGENCY, 



CHICAGO, I LL.U.S.A. 



THE 



BAGHELDER ADJUSTABLE 
SPRING INDICATOR. 

AHvays i-endyforuse at any 
speed oi* pi'eHftui'e. 

This instrument received a special 
■— ' diploma at the World's Exposition, 
Chicago, 1893, for Convenience, IVIeclianical 
CouNti'uction, and Accuracy under all 
pressure. ij;^-catalogueB sent upon application 
THOMPSON & BUSHNELL CO.,112 Liberty St., New York 




STEEL " 



rom I to 40,000 Pounds Weight 

of OpeD Heartb, Chester or Bessemer Steel, 

True to Pattern. Sound. Solid. 

GEARING OF ALL KINDS, CRANK 

SHAFTS, KNUCKLES FOR 

CAR COUPLERS. 

Cross-Heads, Rockers, Pis*on-Heads, 

etc., for Locomotives. Steel Castings of every description. 

CHESTER STEEL CASTINGS CO. 

Works, Chester, Pa. Office, 409 Library St., Phila., Pa. 




?Su USE GRINDSTONES? 

If so, we can supply you. All sizes 
ni(iiiiireil and iiiiiiKiniired. always 
kept in stock. Remember, we make a 
specialtyof selecting stones for all spe- 
cial purposes. (C^" Askfor catalogue. 

The CLEVELAND STONE CO. 

2d rioor. Wilshire. Cleveland, 0. 



IFSSOP'S STEEL^"BV/r 

Ol-^ FOR TOOLS, SAWS ETC. 

W" JESSOP & SONS U9 91 JOHN ST. NEW YORK 



S cientific gook p atalogiie 

UECENTLY PUBl.ISHEII. 

Our New Catalogue containing over 190 pa;fes, Includ- 
ing w«"k3 on more than fifty different subjects. Will 
be maile* free to any aiiress on appHcatiei. 
iUUNN tSc Co., Publishers Scientific American, 

361 Uroadway, New York. 



Split Oie&Tap Holders ^^j^^gJSg 

Screw 




Four assortmente for , 
ejieb bolder, boldlim upi 
lo aMlneludlni^Uai£e&. 

tar SindfOTfutty ittus- 
traUfl cataioQue^ 
WELLS BROS. A CO., P. O. Box B, Greenfield, Alasa 




DO YOU WANT A LAUNCH ? 



That you can run 
yourself. 
That is Clean 
and Safe. 



Send 10 cent stamp for Illustrated Catalogue of 




MODEL & EXPERIMENTAL WORK 

S. p. Denis»n, 113 Center St., New York. 



That requires 

neither Licensed 

Engineer nor 

Pilot. 



_THE ONLY NAPHTHA LAUNCH. 




CIDER & WINE PRESS 

MACHINERY. 

POWER AND HAND PRESSES. 

(Capociti/, 10 to 120 Bbls. intenhours.) 

Send for 50-page Catalogue. 
Empire State Pulley and Press Co. 

rULION, OSWEGO Co., N.T. 



PUZZLE PENKNIFE. lOo. 

^ _ .. « tbflbutCdTt bndEt e|icTLL Wijttb SEfl. Ida ktiJla IDcltS li'.hKI 

hTiL|i^£l4. A Bimple Dr{ITLrl^> Ilar^niH Ual I^mI jHitp^d tr[Lh Cit, for tOb 



* • THE 



IhrNiiTTr A MKKif^ 



B^° ESTABIvISHED 1S45. 

The Most Popular Scientific Paper in theWorid 

Only $3.0U a Year, Incliidine Postage. 
Weekly—S^ Nnnibers a Year. 

This ^vi<lely cii-ciilated and splendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information an^ a large number ol 
Original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity .Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete list of Patents each week. 

Tei'iiis of Siibsci'ipriou, — One copy of the Scien- 
tific America jf will be sent for oneyear— 52 numbers- 
postage prepaid, to any subscriber in the United States, 
Canada, or Mexico, on receipt of Three J)o]l;ii*s by 
the publishers; six months, $1.50; threemonths, $1.00. 

Clubs.— Special rates for several names, and to Post- 
masters. Write for particulars. 

I'he safest way to remit is by Postal Order, Draft, Oi 
Express Money Order. Money carefully placed insid* 
of envelopes, securely sealed, and correctly addressed 
seldom goes astray, but is at the sender's risk. Addres. 
all letters and make all orders, drafts, etc., payable to 
3IUNN ifc CO., 3«1 Kioadway, I\ew York- 



^cimxtxs ^mmsm Supplement 

Thisisa separate and distinct publication from THl 
SCIE.NTJFIC American, but is uniform therewith ii 
size, every number containing sixteen large pages full 
of engravings, many of which are taken from foreigj 
papers and accompanied with translated descriptions 
The SCIE.NTIFIC AiiETiiCAN SUPPLEMENT is publisheo 
weekly, and includes a very wide range of contents. 11 
presents the most recent papers by eminent writers ia 
all the principal departments of Science and the Useful 
Arts, embracing Biology, Geology, Mineralogy, Natural 
History, Geography, Archjeology, Astronomy, Chemis- 
try, Electricity, Light, Heat, Mechanical Engineering. 
Steam and Railway Eneineering, Mining, Ship Building 
Marine Engineering, Photography, Technology. Manu- 
facturing Industries, Sanitary Engineering, Agriculture. 
Horticulture, Domestic Economy, Biography. Medicine, 
etc. A vastamount of fresh and valuable information 
obtainable in no other publication. 

27ie Tnost important Engineering Works, Mechanisms, 
and Manufactures at home and abroad are illustrated 
and described in the Sppplement, 

Price for the Supplement, for the United States, 
Canada, and Mexico. $5.00 a year; or one copy of th 
Scientific American and one copy of the Supple- 
ment, both mailed for one year to one address for$7.00i 
Single copies, 10 cents. Address and remit hy postal 
order, express money order, or check, 

MUNN A: CO., 301 Itioadway, New York. 



GAS ENGINE AND POWER COMPANY, 185th St., Morris Heights, New York City. 



guiltliug gtlitian* 

The Scientific American Builiung Edition is 
issued monthly. $2.50 a year. Single copies, 25 cents. 
Thirty-two large quarto pages, forming a large and 
splendid Magazine of Architecture, richly adorned with 
elegant platesand other fine engravings; illustrating the 
most interesting examples of modem Architectural 
Construction and allied subjects. 

A special featureis the presentation in each number 
of a variety of the latest and best plans for private resi- 
dences, city and country, including those of very mod- 
erate cost as well as the more expensive. Drawings in 
perspective and in color are given, together with Floor 
Plans, Descriptions, Locations, Estimated Cost, etc. 

The elegance and cheapness of this magnificent work 
have won for it the liarsest Circulation of any 
Architectural publication in the world. Sold by all 
newsdealers. $2.50 a year. Remit to 

MUNN *fc CO., 361 Broadway, New York. 



-m- 



%%pox\ gilitiaw 

of the Scientific American, with which is incor- 
porated '^LiA America Cientifica e Indpstrjal," 
or Spanish edition of the Scientific American is pub- 
lished monthly, and is uniform in size and typography 
with the SciEKTiFicAMERiCAN. Every number con- 
tains about 50 pages, profusely illustrated. It is the finest 
scientific, industrial export paper published. It circu- 
lates throughout Cuba, the West Indies, Mexico, Cen- 
tral and South America, Spain and Spanish possessions 
—wherever the Spanish language is spoken. The Sci- 
entific AMEJiiCAN Export Edition has a large 
guaranteed circulation in all commercial places through- 
out the world. 53.0Ca year, postpaid, to any part of the 
world. Singlecopies, 25 cents. 

It^" Manufacturers and others who desire to secure 
foreign trade may have large and handsomely displayed 
announcements published in this edition at a very 
moderate cost. Rates upon application. 
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3<il Broad^vay, Ne^v York* 
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The Scientific American is primed with CHAS, 
ENEU JOHNSON & CO.'S INK, Tenth and Lombard 
Sts., Philadelphia, and 47Bose St., •pp. Duane, New York 
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